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PREFACE 



The following Manual for teachers in public and private schools, and for 
students in training colleges, aims at a distinctive mode of presenting the 
subject. It is specially designed to meet the new Government requirements 
in teaching Domestic Economy as a class subject. Instead of furnishing 
materials and methods suited only to the upper classes taking specific subject*, 
it provides for the necessary lessons in each class. Thus, at first, only easy 
experiments and the simplest explanation are made use of ; more complicated 
experiments and more strictly theoretical exposition are introduced very gra- 
dually. Again, each portion of the subject is here generally treated in a three- 
fold way. First, a large number of facts are tersely but clearly stated, as 
" Information for the Teacher," so that she may herself fully understand the 
subject she is handling. Next, the same subject is treated in the early stages 
as a " Specimen Lesson for Teachers," that they may know how to deal prac- 
tically .with the materials for teaching purposes. And lastly, very compendious 
" Notes of Lessons" on the same items are drawn up, for use before the class as 
memory -helps to recall the heads and subdivisions of the " Specimen Lessons." 

The author has been led to adopt in this book this threefold method of pre- 
sentation by his experience in practical teaching. He has taught the subject 
in this way in Demonstration Lectures to a class of head and assistant mis- 
tresses, and in " Specimen" and " Model" Lessons in girls' and mixed schools, 
and his experience encourages the belief that other teachers will find the 
method valuable. Nothing found to be beyond the comprehension of the 
children has been retained in these pages; while those aspects which have been 
found to awaken the greatest interest in the class have been brought forward 
most prominently in the Manual. 

The book is "self-contained" for the purposes for which it is written. All 
compilation work necessary for the Notes of Lessons has been done by the 
author, so that the teacher may have more time for herself to study and 
think out the suggestions in the specimen lessons. 

Technical and scientific terms are advisedly excluded from the greater part 
of the following Manual. When such terms are introduced at all in later 
stages, it is done but sparingly and gradually, and only when the child has 
begun to feel the necessity of having a brief and well-defined name for the 
notion he has in his mind. 

The author strongly insists throughout on the teacher's making from the 
beginning sketches on the blackboard of the objects used to illustrate the 
lessons. Even crude ones will assist the lively imagination of a child in form- 
ing clear mental images of the things. 

The " Specimens " recommended for illustrating the lessons have been mostly 
limited to such as the teacher and the children can readily procure at no 
expense, in accordance with the main purpose of this kind of instruction — to 
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fit girls to become better housewives, cooks, and mothers in artisan families, 
with only cheap and simple utensils at hand, by making them understand what 
they do, and why they do it, and how to do it most economically. 

The information given is arranged in brief lessons. It has been remembered 
that the child has to digest as well as ingest, and to assimilate as well as to 
digest ; that children can much more readily forget than remember. In this 
matter the author has relied upon his own experience as a teacher of the neces- 
sity of a little at a time, and of reiteration. 

In the departments of practical household management the writer has had 
the invaluable help of a lady manager of schools, furnished with high cre- 
dential 

The form of the "Specimen Lessons," and still more of the "Notes of 
Lessons," varies. In the early stages, suggestive questions in the specimen 
lessons have been much relied on. They are intended to encourage ^he chil- 
dren to feel that they really know more than they were aware they knew of 
the subject in hand, and to lead on easily from the known to the unknown. 

In later stages, this catechetical method is abandoned; and stricter logical 
sequence and dogmatic exposition take its place. 

Whilst each section of the book is self-contained, the subjects have been 
grouped in logical sequence, as depending on one another. 

fl. M. 

Leicester, January, 1893. 
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DOMESTIC ECONOMY. 



PART I. 

STANDAKDS I. II. 



Government Requirements.--" Any of the followiy alter- 
native courses may be chosen in schools in which the same subject is not 
taken upas a specific subject. The courses should be taught throughout 
the school by means of conversational object-lessons in the lower Stan- 
dards, and more systematic instruction with the aid of text-books in the 
higher Standards. 

" Tlve object-lessons given in Standards I. and II. should include 
in Domestic Economy some lessons in the principal substances used for 
food and for clothing. Specimens of a few such topics are given. 

"If two Standards are grouped together, the portion given to the 
lower Standard may be taken one year, and that assigned to the higher 
Standard in the next year, in cases where this is practicable and con- 
sistent with the relation between the two portions; or, the two portions 
may be taken in outline one year, and more fully in the next year. 

"It is intended that the instruction in Elementary Science" (in which 
Domestic Economy is included) "shall be given mainly by experiment 
and illustration. If these subjects are taught by definition and verbal 
description, instead of by making the children exercise their own powers 
of observation, they will be worthless as means of education. The 
examination by the inspectors will be directed so as to elicit from the 
scholars, as far as possible in their man language, the ideas they hare 
formed of what they have seen." 

Course H. Domestic Economy, Girls. — Standards I. and II. — 
" Thirty object-lessons on materials used for food, e.g. Flour, Meat, 
Vegetables, Tea, Coffee, Milk, Fruits, Salt." — Supplement to Schedule 
II., New Code, 1891, p. 1. 

[The reader will note that the compiler of the heading to the 
schedule has been caught napping. The subjects set down below 
the heading for Domestic Economy, Standards I. and II., do not 
include clothing: this is reserved to Standard III.] 



SPECIAL INFORMATION FOE THE TEACHER. 
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■mployed art for the vie of the Teacher only.) 




1. A Grass. — Wheat ia one of the annual 
grasses. Like most of these it has a hollow, 
erect, knotted stem, and fibrous roots. 

(a) The stem is erect to expose to the sun the 
heavy head or ear. 

(6) It is hollow, and thus has the greatest 
strength with least expenditure of material, as in 
hollow cast-iron columns. Some of the larger 
members of the grass trihe, as the sugar-cane, are 
solid, not hollow in the stem. 

(c) It is knotted to prevent breaking by the 
wind. The stem is further strengthened by flint 
(silica) contained in its tissues. It is closely allied 
to its great enemy, couch-grass, but, unlike the 
latter, has no underground stem. 

2. A Cereal Grass.— Wheat is one of the 
Cereal or food-grasses, so called from Ceres, the 
Roman goddess of corn. It is therefore allied to 
oats, barley, rye, rice, &c, and is like and unlike 
these. The grains are arranged in the ear as in 
rye and barley, and frequently "awned" or 
"bearded" like these; but they are of a different 
shape from these, being more ovoid, and grooved 
longitudinally. Wheat differs from the oat in 
the grains being clustered close together on a 
"rachis" or terminal undivided stem, and not 
separated in a " panicle," as in the former. 

3. Most important of the cereal grasses.— 
Its importance is derived from, 

(a) Its very general diffusion. Its different 
varieties are grown in almost all the inhabitable 
parts of the world— at an elevation of 6,500 feet 
above the sea in Switzerland ; at tbe extreme 
south end of South America in the cold regions 
of the Straits of Magellan ; and in the sub-tro- 
of Northern India. This wide diffusion is due to: 
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(1) Its many varieties, arising from its long cultivation. 

(2) Its capability of withstanding drought in sub-tropical 

countries. 

(b) It is also most important because most useful. This is 
largely due to its dry nature and consequent resistance to decay. 
It can be stored in granaries for years, whereas potatoes and most 
other food-growths can be kept only for months. Its utility is also 
increased by the large amount of nourishment the grain locks up 
in a small bulk; — one pound of wheat containing as much food as 
three pounds of potatoes; — and the ease with which, therefore, it can 
be transported. It is nearly all dry starch and gluten; whereas, 
potatoes are mostly mere water (80 p. a). It is also the most pro- 
ductive, except maize, of all the cereals: and is more easily ground 
and separated from the outside portions than rice, barley, &c. It has 
also the best proportion of flesh-forming, heat- and strength-giving, 
and bone-making materials in its composition. 

(c) It is also very easily cooked and digested, while even the 
straw is very useful to man and other animals. 

" It is probable tliat the health and mental and bodily vigour of the 
inhabitants of temperate climes are more attributable to wheaten food 
than to any other single cause." — Dr. Smith's " Foods." 

4. General Description of Fruit. — The grains, or "berries," 
are arranged in 2-4 rows on the rachis. This rachis or ear-stalk is 
bent into zigzags; a "spikelet," or grain with its coverings, being 
in each notch. This arrangement gives symmetry of shape to the 
whole ear, economizes space, and leaves the flowers which precede 
the grains open to the influence of sun and wind, and to the visits of 
fertilizing insects. Some grains are " awned " — especially in the kind 
known as " spelt " — and this is a protection against birds. Each 
grain is shielded against wet by chaff-scales, which are boat-shaped. 

The inner fruit is ovoid, with a longitudinal furrow, flat on one 
side, rounded on the other; broad and marked at the end where the 
"embryo" is, and from which the "radicle" (root) and "plumule" 
(stem) will spring after germination ; and more pointed at the 
opposite extremity. 

Most of what is not embryo, or the germ of the future plant, is 
starch, useful to nourish the baby-embryo until it can feed on the 
soil. In germination this starch (as in malting) is converted into 
sugar, and is thus made soluble, so as to be taken up as food for 
the growing plant. 

5. Kinds of Wheat. — There are many varieties of wheat. This 



is due to its long cultivation by man, under different climates, on 
different soils, &c, each of which has left its impress on the original 

stock. Hence its capability of wide extension. 

The red wheat is the most widely grown and most nutritious; 
the white is larger and yields more starch. In England the chief 
varieties are red and white. Hallett's "pedigree wheat" has been 
specially cultivated by Mr. Hal- 
tett to produce large ears, &c. 
Speaking generally there are three 
principal kinds: Bearded, Beard- 
less, and Spelt, the last an infe- £«*-p™ 
rior sort These have probably ( 
all sprung from one stock — per- 
haps having its native home in . 
a wild state in West Asia,— and wyW«| 
have been variously modified by «*■•(« >&•*«« 
the cultivation of man. In addi- [ 
tion, wheats are sometimes di- \iult J 
vided into Hard and Soft, the v«uai smion ui wt.«i sm. 
latter being the most floury. 

The relative proportions of starch and gluten vary with the kinds, 
the seasons, soil, &c.; but the average composition is 14'o p.c of 
water, 11 p. c. of gluten, 69 p. c. starch, 1 p. c. fat, 1'5 p. c. mineral 
matter or ash, 2'5 p. c. cellulose, with "5 p. c. of other constituents. 

6. "Wheat-growing Areas. — In England the best wheats are 
grown in the east part of the country, as the rainfall is too great in 
the west, and still more so in Ireland. Every country in continental 
Europe, except the extreme north, grows its own supply mainly; and 
in addition India, Australia (specially South Australia), and North 
America grow it largely. India and the United States have alone 
any large surplus for export. In Europe it is only profitably 
grown south of 60° latitude; it is never profitably grown nearer 
to the equator than 25°, owing to the precarious ripening and early 
frosts in the first case, and to the extreme heat in the second in- 
stance. The northern limit for the cultivation of wheat lies to the 
south of that for barley, oats, and rye, in the northern hemisphere. 
About 2,000 million bushels are grown in the world annually. 
The average yield per acre in England is about 30 bushels of 60 lbs. 
each : with less weight and bulk in wet seasons, and more in hot. 

7. History.— Wheat is spoken of in the oldest records of man 
in the Old World, as in ancient Palestine, India, and Egypt, in the 
Bible, Ac 
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It was introduced into the Western Hemisphere in the sixteenth 
century, being carried by aecideut with rice into Mexico. It is 
sometimes found in unwrapping the cerements of Egyptian mum- 
mies, and its cultivation, storage, &C, are represented in the rock 
pictures of Egyptian tombs and temples. 

8. Cultivation. — In England wheat is either autumn or spring 
sown; by hand or (more frequently now) by the machine called the 
drill. The order of operations is: — 




(1) Ploughing, to bury weeds or stubble, to expose new soil to 
the air, and to make a "seed-bed." 

(2) Harrowing, to break the stiff clods of earth, to level ridges 
and furrows, and make all the soil ready for the seed-bed. 

(3) Drilling, or making shallow furrows and dropping the seed- 
corn into these at the same time. 

(4) Rolling, to press the earth to the growing roots, and thus to 
promote the growth of several stems from one root by tillering. 

(5) Hoeing, by hand- or horse-hoe, to keep the growing plants 
clear from weeds. 
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(6) Reaping or mowing, the first by the sickle or reaping- 
machine, the secoud by the scythe. Machine-reaping is now more 
generally used. The operation includes tying up the cut wheat into 
sheaves and putting these into "stooks," or "shocks," as they are 
variously termed. 

(7) Loading or carrying the harvest to the farm-yard and there 
stacking. 

(8) Threshing with machine or flail; the former being now more 
general. 

9. Preparation for Pood. — The wheat is ground into meal, 
which is sifted and re-ground, &c. The outside layers of wheat con- 
sist of squarish cells, with yellow "nitrogenous" (flesh-forming) con- 
tents, together with oil and mineral matter. These layers are ar- 
ranged in six thin coverings, of which the outside one is least valu- 
able as food. 

Inside, the grain is filled with large thin cells full of white powder 
or starch. 

Grinding squeezes or crushes the grains, the products being: — bran, 
pollard, coarse middlings, middlings, and flour. The middlings are 
further separated into semolina, fine sharps and coarse sharps. The 
semolina is again subdivided into fine flour, seconds flour, and sharps. 
The various products, however, very largely depend on the very 
different modes of grinding, &c, now adopted. 

10. Straw is useful for thatching, bedding cattle, feeding store 
or lean cattle, making mattresses, bee-hives, hats and bonnets. 
Chaff is used for feeding store cattle, horses and sheep as well as 
for packing purposes. 

FIRST SPECIMEN LESSON ON WHEAT. 
GENERAL DESCRIPTION OF THE PLANT. 

Apparatus. — Black-board, chalk, duster ; wheat in ear and in 
grain; ditto oats and barley; a whole wheat plant (root, stem, and 
ear), bran, flour (white and whole meal), chaff, wheat grains previously 
set to grow in pots of earth, and in bottles of water in a saddle or 
loop of coarse canvas ; ditto a Windsor-bean, chestnut, and acorn. 
Tall wild grasses (root, stem, and flower); one with ears arranged in 
"spikes"* as in wheat, another in a "panicle"* as in oats, a third 
"bearded" or "awned" like barley; a cowrie shell. 

(This lesson should be reserved for the month of July, for obvious 
reasons — Vide supra.) 

* For meanings of these terms see preceding lesson. 
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1. General Description of Plant.— What is this in my 
hand? (Grass.) — What part of the grass is this? (Root.)— And 
this? (Stalk or stem.) — What is at the top of the stem? 

Here the class will require help to note that the seeds grow at 
the top of the stem. 

The teacher should deal with the wheat plant in exactly the same 
manner. By this means she will establish in the minds of the class 





Beans: (a) Windsor-bean; (b) Kidney-bean. 






Beans with their Seed-leares opening; out. 
a, the Plumule. 5, the Radicle. 



Germination of the Bean Plant 
(1) below ground, (2) above ground. 



that there is likeness between the commoner grasses and the wheat 
plant, in — 

(a) The roots, which in both alike are thread-like (fibrous). She 
should contrast these in both with thistle roots, tree roots, &c. 
(tapering roots). 

(6) The stems in both are hollow and knotted (jointed). 

She should here explain the purpose of this : — 

(1) To expose ear to sun. 

(2) To be strong against winds. 

(3) To support heavy heads. 

To elucidate the above, the teacher will slit open the wheat stalk 
longitudinally, and cut it across transversely, to show the hollowness 
and the joints. 

(c) The fruits (seeds, &c.) in wheats and grasses alike are set at 

(737) 
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the top of the stem to ripen, and in grains generally protected by 
husks (chaff). The teacher in the above deductions and remarks 
has pointed out by type that a typical plaut is divided into — 

(1) Root. 

(2) Stem. 

(3) Flower, fruit, seed. 

There is still left, however, the "expansion of stem" known as 

the leaf; she accordingly proceeds — 

(d) Leaves. What sort of leaves have all 
these grasses, and this wheat plant? Long; 
and clinging to stem ("sheathing"), broad at 
base and tapering at the top. 

2. General Conclusions. 

Now let us write down on the black-board what 
the wheat plant has taught us. 

(1) The wheat is a plant, not an animal or mineral. 

(2) It is made up, like most plants, of root, 
stem, leaves, and fruit with seeds. 

(3) The roots are like fine threads, not thick 
and fleshy, or woody. 

(4) The stem is to hold up the ear to the sun 
and wind. 

(5) The stem is hollow like cast-iron pillar, gas 
or water pipe, to be strong yet not too heavy. 

(6) The stem is also jointed, to make it still 
stronger. 

(7) The stem is tall, to keep the ears from the 
wet ground. 

(8) The grains are wrapped up in chaff, to keep 
them from the wet, like a man protected by a 
greatcoat, undercoat, and waistcoat. 



Germinating Mus- 
tard Seed, r, Primary 
root ; p, plumule. 



In dealing with the above items, the teacher will let the children 
first tell her what they already know. This is the initial point from 
which the teacher begins to add plank after plank to the platform. 
She will thus aim more at strengthening and cultivating observa- 
tion, than at imparting mere fact-knowledge. Secondly, she should 
encourage "expression," by insisting on complete, short, simple 
sentences in the answers given by the children. 

As the children in this standard are very young, this lesson and 
those following it, will require repetition during the same week in 
which they are given. But some few additional items, or fresh 
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illustrations, may be given to freshen up the subject; or some new 
specimen Or diagram exhibited. During the lesson the teacher 
should associate drawing with the giving of the lesson, by herself 
drawing on the black-board the objects used or described, viz.: — 

(a) The fibrous roots. 

(b) The whole plant. 

(c) Sections, longitudinal and transverse, of the stem. 

(d) The naked "rachis," or top of the stem on which the grains 
grow. 

(e) The tapering and sheathing leaf. 

In addition, she should prepare for the Government Examina- 
tion enlarged working drawings of these objects on cardboard. 

(The next lesson will take up in more detail one of the items 
broadly referred to in the sketch given above.) 

NOTES OF A LESSON ON WHEAT. 
GENERAL DESCRIPTION. 

I. What wheat is. An annual, cereal, grass; with hollow, knotted stem; 
and fibrous roots. 

IT. Its importance. This is due to — 

(1) Its general diffusion. 

(2) Great usefulness; easily stored and transported; nourishing properties. 

(3) Productive character; — 

Hence it has been cultivated for long time. Mentioned in Bible. 

HI. General description of fruit. Grains in rows (2-4) on ear-stalk; bearded 
or beardless; red or white; hard or soft. 



2. WHEAT— Continued. 

SPECIMEN LESSON. 
THE EAR AND GRAIN. 

Apparatus. — See preceding lesson. 

1. The Ear. — a. The Top-stem (Rachis). — Pluck off all the 
grains from an ear of wheat; show the bare rachis, or top-stem, to the 
class, and draw it in outline upon the black-board. 

What differences do you see between the top of this stem and the 
part lower down? 

(1) The top is not hollow,^ 

(2) It is not straight, j- as the stem proper is. 

(3) It is not rounded, J 
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[ (1) (2) (3) are brought about by the same cause. As the differ- 
ence between the rachis and lower stem externally is, that one has 
grains growing on it and the other not, we must seek in this differ- 
ence for an advantage to the plant as the explanation of the difference 
of form. The grains have taken up room, and, in so doing, have 
flattened the hollow and rounded stem in spreading out 
to the sun to ripen. Tbey have also squeezed in the 
top-stem on right and left into a zigzag bent form. 
Compare this with the rachis of grasses in seed.] 

b. Rows of Grains. — How many rows of grains are 
there in this ear, counting from bottom to top? (Four.) 
— And in this! (Two.) — Are any on the more fruitful 
top-stems shut out of the sunlight? (No.)— "What would 
happen if they were so crowded out? (They would 
not ripen.)— How, then, are they packed? (To come 
out like the four corners of a square ; or, better still, 
like the N.S.B.W. points of a weather-vane.) The teacher 
should place four children and two children, respec- 
tively, to represent this allocation of grains. 

[Here the teacher should tell the class that the 
greatest care, neatness, and skill are shown in the pack- 
ing of seeds, &c She can illustrate this by the beau- 
tiful symmetry of the pits in the disk of a blown dan- 
delion, in the grouping of the florets in a dahlia, daisy, 
and sun-flower; and in the alternate positions of the 
seeds on the opposite valves of the pods of green peas, 
beans, &c.] 

2. The Coverings— "What does a man wear a torf 
coat for in winter? (To keep out the cold.)— For any- 
thing else? (To keep out the wet.)— What has this 
grain of wheat outside of it! (The chaff or husk.)— Of 
what use, then, is the chaff? (To keep out the cold and 
wet.) — How many coats does a man wear in vary cold or wet weatherl 
(Two.) — How many coats has the wheat? (No answer.) — We will 
find out for ourselves by plucking off the outside coverings of this 
grain of wheat. It has two outside ones, and others beneath, like 
a man's great-coat, undercoat, waistcoat, &o— What shape are the 
two outside ones? (No answer.) Put them on the water in this 
tumbler so that they may float. — What do they look like now? 
(Boats.)— What do I mean, then, if I say the chaff is " boat-shaped ?" 
Is this chaff of any use? (For beds; to mix with grain, &c., for 
horses, &c.) — Now look at the ears and grains of barley and oats ; 
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have they any chaff? (Yes, No.) — Which has chaff? (The oats.) — 
Which has none? (The barley.) — How, then, is the barley kept from 
the wet? (No answer.) — Press the grain of barley and the grain 
of wheat ; " nick " each with the finger nail. Which is the harder 
and tougher of the two on the outside? (The barley.) — Then the 
barley does not need the chaff so much as the wheat. But still 
barley for some uses spoils in wet weather more readily than wheat, 
from the absence of chaff to protect it. 

[The " awns " or beard of bearded wheat should next be compared 
with those of barley.] 

Which would a bird pounce upon first — wheat with stiff hairs 







Grains of Wheat. Bran and Floor. 

sticking out of it, or -the smooth grain? (The smooth.) — Of what 
use, then, is the beard to the grain? (To keep off birds.) 

[With an advanced class of Standard I. children in a large school 
the lesson may go on ; in a smaller school a break should be made 
here, and the next two items should form a separate lesson.] 

3. The Grain. — Are both sides alike ? (No.)— What shape is one 
side? (Flat.) — And the other? (Round.) — What else do you notice 
about the flat side? (It has a nick or furrow in it.) — These flat and 
round sides, with a furrow on the flat side, are like this cowrie shell. 
Look at the barley and at the oats. Have they grooves in them ? (No.) 
— Now look at the ends of the wheat; are they both alike? (No.) — 
What is the difference ? (One end is pointed and the other not.) — 
Which is the pointed end, as the grain lies in the ear? (The top.) — 
What else do you notice at the bottom rounded end? (It is marked.) 
— That is the baby's cradle. The baby- wheat is just inside that end. 
Now look at this wheat which I pull out of the ground, and at this 
growing in the bottle of water. What do you see? (Roots, and the 
stem.) — Let us see where the roots and the stem come from. The 
wheat is rather small to find this out from it, but this acorn, bean, or 
chestnut will tell us better. They both spring out at the same place. 
But which way does the stem go? (Upwards, and into the light and 
air.) — And the root? (Downwards into the ground and darkness.) 
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Where is the milk for the baby-wheat? 
this growing grain. Squeeze it ; what 



But a baby lives o 
(No answer.)-Here 

comes out? (Water.)— Taste it. (It is rather sweet j— What makes 
things taste sweet? (Sugar.)— But is there any sugar in the grain 
of wheat? (No answer.) — Yes; the white dry powder of this dry 




grain, which is like starch, as we shall see by and by, turns into 
sugar, and feeds the baby-wheat. So the grain of wheat is — 

(u) A baby, \ 

(6) A baby's cradle, \ all in one. 

(e) A feeding-bottle,) 

4. General Conclusions. 

Now let us go back, and see wliat the ear and grain of wheat have 
taught us : — 

(1) The ear is at the top of the stem, where there is most sun- 
light, just where the flower, and fruit, and seeds nearly always are. 

(2) The grains are all neatly and tightly packed (on the top-stem), 
as seeds are always neatly packed. 

(3) They are protected from the wet, as seeds nearly always are. 
In this case they are protected by scales, husks, or chaff. 
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(4) The wheat-ear is like and unlike to the ears ofo , .. 

, V j i. I Likeness 

barley and oats. I , 

(5) The grains are like and unlike to the grains of f^.^ 

, \ j . I Difference, 

barley and oats. / 

(6) We have learnt the shape, colour, and parts, &c, of a grain 
of wheat. 

(7) We have found out its use as seed-corn. 

(8) That starch changes into sugar. 

The teacher will again note that the principal part of the subject- 
matter is drawn from the observation of the children themselves, 
and that she is largely concerned in suggesting names, encouraging 
expression, and in hinting at relationships, as well as in filling up 
gaps in the children's knowledge. 

Preparatory to the lesson being given, the teacher should notify 
that it is going to be delivered, and the date; and encourage the 
children to bring ears of wheat for themselves to use during the 
lesson. 

The sketches on the black-board should include the fiat and the 
rounded outlines of the grain; the flat side marked with the groove; 
the ear with two rows of grains on the rachis; that with four; the 
stem and leaf springing from it; the leaf spread out flat. 

Though the teacher may begin with little or (as she may think) 
with no skill in drawing, she will acquire such in these simple 
exercises on the black-board. 

NOTES OF A LESSON ON WHEAT. 

THE EAR ANP GRAIN 

I. General description of ear. Grains in rows (2-4) on rachis. 

(a) The rachis. Modification of form of stem: flattened, bent, thinner. 
Causes of this modification of stem-form. 

(b) Bows of grains. Compare with weather-vane. Why grains are 
so placed ? Order in nature : specially in packing flowers and seeds. 
Illustrations. 

II. Coverings. What need of any ? What is chaff? Its shape and use. Com- 

pare beard of wheat with "awns" of barley. 

III. The grain. Its shape, markings, parts. The "embryo." Meaning of 

growing (germination). Conversion of starch into sugar. 

IV. General conclusions. Summary of preceding. 
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3. WHEAT— Continued. 
SPECIMEN LESSON ON CULTIVATION OF WHEAT. 

(This department of the subject it ntffleienlly dealt with in the Specimen Leetoa to 
require no very ipecial " Information /or Teacher" beyond that contained in the 
fcwoii ittc>f, aipreuiouily given.) 

1. Ploughing, Harrowing, and Drilling.— What ia this 
growing in this flower-pot? and in this bottle? (Wheat.)— Why 
do not the wheat grains in this dry specimen bottle also grow? 
(No answer.)— What is the difference between the bottle of water 
and this specimen bottle? (One has water in it, the other not)— 
Then wheat will grow if moisture be given to it; and if not, not. But 
the wheat grows also in the flower-pot; is there moisture there too? 
(Yes.)— But suppose the wheat were put into dry aand in the pot, 
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would it then grow? (No.) — Why not? (Because there would be 
no moisture.) 

What is the first thing, then, we must have, to make wheat grow 
in the fields? (Rain, to make the ground damp.) 

This leads up to 

(1) Ploughing, to get the ground soft (and to bury weeds); 

(2) Harrowing, to get the ground level and smooth; and 

(3) Drilling, to make furrows and to drop the wheat into them, 
and cover it over with moist soil. 

An outline sketch of a plough and harrow should be drawn on the 
black-board, or a picture of one be shown. 

Does your father sow his garden seeds with a drill? (No.)— 
Why not? (He has not one, and his garden is too small to use one.) 
—How, then, does he sow his seed? (He scatters it with his hands.) 
— How, then, would people bow wheat before drills were made? (By 



WHEAT. 17 

Teacher here introduces and explains meaning of " broad-cast," 
■Le. casting (or throwing) broadly or widely about, and tells the class 
that this method is still sometimes used. She will also point out 
the advantage of the drill in, 

(1) Evenly scattering the seed; and 

(2) Sowing it in rows, which can be better hoed than when the 
seed is sown broadcast. 

The operation and purpose of rolling, to fix the soil firmly against 
the grain and later against the roots, should he also described here. 

2. Hoeing. — What grow in gardens and fields besides the seed 
we sow? (Weeds. )— Where do these come from? (No answer.)— 



Who has seen dandelions and thistles growing by hedges and on 
roadsides? What does the wind do to their seeds? (Blows them 
about.) — When these seeds settle on the ground, what do they do? 
(Begin to grow.)— Where, then, do the weeds in the fields and. 
gardens come froml (From other weeds.) — Can we grow weeds and 
wheat too on the very same spot of ground? (No.)— What, then, had 
we better do? (Fall up the weeds.) — But this makes the hack ache 
with stooping. How else does father get rid of the weeds in the 
garden? (He chops them up with a hoe.)— How, then, must we 
get rid of the weeds in the field of wheat? (In the same way.) 

Draw a hoe and show one in school. 

3. Heaping and Carrying.— When the corn has grown and 
ripened, what do we do with it? (Reap it.) — What have you seen 
the men cut it down with? (Things like knives.)— Are the knives 
always of one kind? (No answer in town schools.) 

[The teacher should here draw a diagram of a sickle and of a scythe, 
and explain the use of each, and tell the class that the scythe cuts 



18 DOMESTIC ECONOMY. 

closer to the ground than the sickle, but the sickle helps the reaper 
to gather the cut wheat into a bundle to tie up into a sheaf.] 

Do we let the cut corn lie on the ground loose like mown grass? 
(No.) — Why not? (It would sprout, if rain came.)— What do we do 
with it next? (Tie it up in bundles or sheaves.) — What do we do 
with the sheaves ? (Stick them up on their cut ends.) — But the wind 
will blow them over. How do we prevent this ? (Slant them against 
each other in " shocks.") — But suppose it rains on them, will not 
the wheat spoil? (The rain will run off, or dry up when the sun 
shines.) — What is the next thing to do ? (Carry or " lead " the sheaves 
home to the farm -yard.) — What do we use for this purpose? 
(Horses and waggon.) — How do we get the sheaves into the waggon? 
(With pitch-forks.)— How are these like "forks?" (They have 
prongs.) — Why do we call them " pitch" forks? (Because we pitch, 
or lift up, the sheaves with them.) — What time of the year is it 
when we do this? (At harvest-time.)— And when is harvest-time? 
(Autumn.) 

4. General Conclusions. 

(a) We get the ground ready for the seed by ploughing and 
harrowing it. 

(b) We sow the seed broadcast, or by drill in rows. 

(c) We keep the wheat free from weeds by hoeing. 

(d) We reap, or mow, the corn with sickles or scythes. 

(e) We tie it into sheaves, and dry these in " shocks" or "stooks." 
(/) We carry it to the stack until ready for threshing. 

The teacher should here briefly explain threshing to close the 
subject. 

Good pictures of these various agricultural operations should be 
kept in stock in the school, and used in the giving of these lessons. 
It will also add reality to the lesson if the teacher ploughs the soil 
in a small box of earth (with large scissors, knife, or flat-pointed 
stick), and sows this with wheat grains, covering them with soil, and 
rolling the soil with a round bottle, &c. 

It is in this lesson that the roots and stems, and their growth in 
school in pots and bottles can be made use of as illustrations. The 
growing wheat-plant in pot of earth should be pulled up, examined, 
and compared with the larger similar results in germinating Windsor- 
bean, chestnut, &c. The wheat, bean, and chestnut will be found 
swollen and soft, as explained in last lesson. This leads up to the 
use of rain. The equal necessity of sunshine in harvest-time (omit 
its necessity at flowering-time) will be referred to, and our depen- 



dence on the seasons — and need for thankfulness to a kind Provi- 
dence that gives as seed-time and harvest. This lesson, to a good 
teacher, is, indeed, bristling with moral suggestions. 

NOTES OF A LESSON ON WHEAT. 
ITS CULTIVATION. 
1. Ploughing, harrowing, drilling. Ground is prepared for wheat in autumn 
and ijn-iiiff. Seed-bed made, seed sown broadcatt or in dritlt; latter 
loaves regular rows for weeding. 
Each operation {vide rnpra also) briefly described and referred to in picture. 
IL Weeding. By hoeing. Where weeds come from . Reference to garden- 
Ill. Harvesting. Btaprd by sickles, or mown by scythes. Tied in litava. 

Put in ihorii. Carried. Stacked. Threshed. 
IV. General Conclusions. Summary of preceding. 



4. FLOUR. 
SPECIAL INFORMATION FOE THE TEACHER. 

1. Adulteration.— Wheaten flour is sometimes adulterated with, 

(1) The starchy products of other and cheaper cereals, as rice, &c. ; 

(2) With potato starch or pea flour (all of which are harmless); or 

(3) With alum, plaster of 
Paris, &c., which are injurious. 



4*0, 
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n highly mftftiiifleJ. 



Rice flour is added to give extreme whiteness; alum, to enable 
the flour to take up more water, in older to increase the weight. 

All adulterations of bread are illegal in this country ; and selling 
the bread over the counter by weight is compulsory, a quartern loaf 
to weigh 4 lbs. 
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2. Meal. — This consists of the inner starch and the outer cover- 
ing of the grain. The innermost layers of the outer covering con- 
tain a substance very useful in digestion, as it converts insoluble 
starch to soluble grape-sugar. Substances of this kind are called 
ferments, and the "ptyalin" of "saliva" has a similar function. 
Koughly speaking the grain when ground yields, in the order of 
fineness— 



1. Fine Flour. 

2. Seconds. 

3. Tails or Tippings. 

4. Sharps. 



5. Fine Pollards. 

6. Coarse Pollards. 

7. Bran. 



The latter is the least nutritious, the most indigestible, and there- 
fore the cheapest, but least useful as a food for man. Of all the 
series the seconds is really the cheapest, in the sense that it is the 
most nutritious, and probably the most digestible. 

3. Uses of Flour. — The principal use is to make wheaten, or 
whole-meal, or brown bread. In addition, it is made into biscuits, 
mostly unleavened; puddings and pastry; hasty -puddings and 
gruel ; and macaroni, the chief food of South Italy, &c. It is also 
used to make starch, and gum (allied to starch) for adhesive 
purposes. 

Like wheat, but in a greater degree, flour contains a large amount 
of food within a small compass, and is therefore cheaply transported. 
It also consists of the due proportions of flesh-forming and heat- and 
force-giving elements. It is now largely taking the place of wheat 
in importations from North America. 

SPECIMEN LESSON ON FLOUR. 

1. Ground Wheat. — What is this I hold in my hand ? (A grain 
of wheat.) — What colour is it? (Yellow or red.) — Now I crush it on 
this slate, what colour is the inside ? (White.) — But is there no yellow 
colour at all ? (Yes.) — What does the white inside look like ? (Flour.) 
— That is correct. So you see flour is made from wheat by crushing 
it, or, as we say, by grinding it at the mill. What is this in this 
bottle? (Bran.) — Do you see anything in the crushed wheat like it? 
(Yes.) — What, then, is the yellow part of the ground corn ? (Bran.) 

[The teacher should here show to the class some bran and whole- 
meal.] 

Now let us write down on the black-board what we have learnt : 

!(1) Wheat is made up of bran and flour. 
(2) Flour is got from wheat by grinding. 
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( (3) Bran is the outside, or the skin, of the wheat. 
( (4) Flour is the inside, or the kernel, of the wheat 

1(5) Bran is yellow. 
(6) Flour is white. 
i(7) Bran is in flat scales. 
(8) Flour is dust or powder. 

But I have here a pot full of something like the crushed wheat. 
What is it? (No answer.) — This is called meal or whole-meal. So 
we learn that meal is flour and bran. When the wheat is first 
ground, it is turned into meal, and the flour is afterwards got away 
from the bran. How shall we get it away? (No answer.) — When 
mother wishes to get some fine lump-sugar away from larger pieces, 
what does she do? (She sifts it.) — This is what the miller who 
grinds the corn does. He sifts the meal, and so gets rid of the bran. 
But he sifts it many times, so as to get different degrees of fineness 
of flour. 

2. Bran. — Now let us see what use we make of bran : 

(1) Sometimes we stuff pin-cushions with it, as it is light, dry, 
and soft. 

(2) We also give it to the pig, horse, cow, and sheep, to eat. 

(3) Mother makes a bran poultice, which will keep hot a long time. 

3. Flour. — All children know some of the things flour is used 
for. Let us name them — 

(1) To make bread. 

(2) To make puddings and pastry. 

(3) To make biscuits. 

(4) To make gruel and paste. 

(5) Biscuits are used at sea when bread cannot be obtained, 
and for lunch, &c. 

But there are other things flour is used for, which you do not know. 
These teacher will tell you. Here are some long pipes, hollow in the 
middle, as you see, which will break very easily. Mother soaks these 
in water, and then boils them in milk, and makes a pudding of them. 
These pipes have a long name, and teacher will write it on the black- 
board. They are called macaroni. 

Let us pour boiling water on a little flour, and stir it round. 
What happens? (It becomes sticky, and swells up.) — When mother 
makes a flour pudding does she tie it up tight in the cloth? (No.) — 
Why not? (It wants room to swell up.) — When pastry is baked in 
the oven, does it become larger or smaller? (Larger.) — Why is this? 
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(No answer.) — It is partly because the flour, as in puddings, swells 
up with heat, and partly because the air-bubbles swell it up as they 
rise. How does rice baked in milk behave in this matter? (It 
swells up very much.) — We shall understand the reason of this swell- 
ing up of flour, &c, in boiling water, when we have had a lesson on 
starch. 

4. General Conclusions. 

(1) Wheat consists on the outside of yellow thin scales of bran ; 
and on the inside of white, dusty flour. 

(2) Meal is ground wheat, and is sifted to get from it flour and 
bran. It makes brown bread. 

(3) Bran is used for cushions, for feeding animals, and for poul- 
tices. 

(4) Flour is used to make bread, biscuits, pastry, puddings, paste, 
and gruel. 

(5) Flour swells up in boiling water, and sticks together. 

NOTES OF A LESSON ON FLOUR 

I. What Flour is. The inside white starch of the grain ; that is, the white 

flour t and the lighter coloured part of whole-meal. Bran. [Show both 
to class.] 

II. Grinding. In mill, gives meal. Sifted to bran, seconds, fine flour, &c. 
Best and cheapest is seconds flour. Explain processes of grinding and 
sifting. 

III. Uses. Bread, biscuits, puddings, pastry, macaroni, starch. 

IV. General Conclusions. Summary of preceding. 



5. BKEAD. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Ingredients. — Flour, water, salt, barm or yeast (German or 
brewers'). 

The water is tepid, and serves to expand the starch cells, as they 
absorb it ; and to give coherence to the dough. 

Salt is added to take away insipidness of taste. 

The yeast is to set up fermentative changes, to partially convert 
the starch into sugar ; and to form carbonic acid to make the bread 
spongy, as the heat of the oven drives off this gas. This action of 
the yeast is facilitated by keeping the whole warm. Sometimes 
the carbonic acid gas is pumped into the dough mechanically; or 



chemical substances are incorporated with the dough, which give off 
(lie carbonic acid. 

Yeast is a fungus plant of simple structure, each plant consisting 
of a single cell only. In saccharine (sugary) solutions, and in the 
ingredients above, this plant-form multiplies to an enormous extent, 
each "mother" cell budding into "daughter" cells, and these again 
multiplying. As they do so, they alter the nature of the substances 
upon which they feed, and by which they are surrounded, and give 
off carbonic acid. 

Brewers' yeast is the yeast collected from beer just brewed. 
German yeast is a similar product of fermentation, but is more 
solid, drier, and more stable. 

2. Setting 1 the Sponge. — Take a pound of flour, 6 pints of 
water, and 8 table-spoonfuls of yeast, mix well together, and set 

the mixture covered with a 

cloth in a warm place for six - — ' ■-■ - — ; ' — j- — L , 

or eight hours to ferment, or I J — 1 1 - — L 

make the "sponge." This it 




Kneading Trmsh. Baiting Otvp, and FwL 

added to the dry flour to be made into bread, after being first mixed 
with more warm water, the whole being kneaded into "dough." 

This is again left to ferment When the dough is well lightened 
by the rising bubbles of carbonic acid, it is again kneaded, and after 
being again set to rise, the dough is made into bread and then 
baked in the oven. 

Bakers use mashed potatoes with the brewers' yeast. 

3. Baking.— Since much water was added to the flour to make 
dough, the weight was greatly increased. The amount of water 
taken up depends on the kind of flour ; that made from wheat grown 
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in hot countries, or during hot seasons, takes up most water. Part 
of this water is driven off as steam in baking ; but after all, 100 lbs. 
of dry flour will make about 152 lbs. of bread, thus giving in the 
manufactured article an increase of 50 p.c. over the weight of the 
flour converted into bread. 

4. Uses of Bread. — There must be special reasons why bread 
has become so largely the principal food of man. 

These are : — 

(1) It is made of wheat, and the advantages of wheat over other food 
growths, and even over other cereals, have been already pointed out. 

(2) It is comparatively easily made just when required, provided 
that barm is obtainable; and German yeast being dry may be kept 
for a long time. 

(3) It is easily digested. 

(4) It is savoury to taste ; and it does not pall on the appetite. 

(5) It is very nutritious, as it contains elements for making bone, 
muscle, and brain ; and for supplying heat and force. 

(6) It may be made into a variety of forms, as white bread, brown 
bread, milk bread, whole-meal bread, malt bread, aerated bread, &c. ; 
and each kind has a somewhat different taste. 

5. Chemistry of Bread Making.— (a) If we mix together 
carbonate of soda and tartaric acid, and apply water, the mixture 
begins to effervesce rapidly, and a gas is given off. We do this 
in a gazogene in making aerated water. We may also do so to make 
11 aerated bread." In the gazogene the ill- tasting tartrate of soda is 
left behind in solution in the water in the upper bulb of the machine, 
and can be thrown away, while the carbonic acid gas given off 
becomes dissolved in the water and aerates it. 

If, however, the carbonate of soda be mixed with the dry flour, 
and the tartaric acid be dissolved in the water, there is no way of 
getting rid of the tartrate of soda, which is therefore left behind in 
the bread, and is objectionable in taste. 

(6) When the carbonic acid necessary to lighten the dough is 
produced by the yeast plant, the process is as follows : — 

Some of the starch of the flour is converted into sugar. Sugar is 
chemically the same thing as starch, with additional water combined 
with it. This conversion is set up by fermentation through the 
action of the yeast. Again, the yeast plant can convert sugar into 
alcohol and carbonic acid. Very roughly speaking, this action may 
be represented in the following equation : — 

Starch = sugar (which, after conversion) = alcohol + carbonic acid. 



J 
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There is only a very small quantity of alcohol produced, and this 
is driven off by heat in baking. Essentially, the fermentation is set 
up in order to produce the carbonic acid gas. This also is driven off 
by heat in the oven, but not till it has effected the purpose desired in 
making the bread light. 

As much sugar as is converted into alcohol, is thus flour wasted ; 
hence aerated bread is more economically produced than ordinary 
baker's bread. 

(c) Before yeast was used, " leaven," or sour dough, from a previous 
batch, was employed instead. 

Yeast cells are so small and light that they float about in the air, 
dry and invisible. Settling on a piece of unleavened dough, they 
set up fermentation in it, and naturally leaven the dough. If a piece 
of this sour dough be incorporated in unleavened dough just made, 
a " little leaven leavens the whole lump." This simple process of 
bread making is often referred to in the Bible. 

6. Other Wheat Preparations.— There are a great many of 
these, which aim at making wheat foods more palatable, more diges- 
tible, more nutritious, and capable of being cooked in a greater 
variety of ways. Among these are farola, in which the innutritious 
parts of the wheat grains are removed ; and semolina, very useful 
for puddings; macaroni, porridge, &c. 

7. Kizine is another substitute for wheat flour. It is made out 
of rice in the following manner : — Rice is allowed to absorb enough 
water to enable it to be gelatinized. The damp grains are then 
passed through an atmosphere of superheated steam. The soft, 
moist, and now cooked grains are next superficially dried, and then 
passed between heated rollers, which turn the grains into flakes. 
These are fully dried. 

The manufacture ruptures the starch granules (see lesson on Starch), 
so that the rizine is more suitable than rice for many dishes. 

8. Scotch Oatmeal and Oat Flour.— In these the irritating 
parts of the grain should be removed, and the nourishing substances 
not merely preserved in the flour, but rendered more readily assi- 
milated through the fine state of division, as in Grant's Scotch oat 
flour, and many other special preparations. 

Good Scotch oatmeals and oat flours are nutritious, specially suit- 
able for dyspeptic patients, for children and invalids. The quantity 
of moisture in them is very small, and the proportion of flesh-form- 
ing and force-giving constituents very great, while they are gently 
aperient. 

(787) c 
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SPECIMEN LESSON ON BREAD. 

1. Materials. — Who has seen mother making bread? Tell me 
all the things that have to be got ready. First there is the flour, 
then the water, next the salt, and lastly the yeast or barm. 

Let us have a talk about each of these in turn. 

(1) The Flour. — This may be wheatenor rye; the first is the 
commonest in this country, but rye bread is most common in some 
other countries. Here I have some in a bag. Let us put rye flour 
and wheat flour side by side, and what differences do you see? (One 
is white, the other dark.) — Next, the flour, if it is wheaten, may be 
white like this; or not quite so white, like this; or much darker, like 
this; what i$ the difference in these three cases? (The white has no 
bran in it, the second lot has only a little, the third lot has most of 
all.) — What sort of a loaf will the brown flour make ? (A brown loaf.) 

(2) The Water. — Why do we want water? (We could not make 
a loaf from dry flour.) — Why not? (It would not stick together.) — Is 
there any other use for the water? (No answer.) — What does starch 
do when mother puts hot water to it? (It swells up.) — What sort 
of water do we use in making bread? (Warm.) — Why? (No an- 
swer.) — Cold water would make the bread heavy or "sad." 

(3) The Salt. — If mother forgets to put salt into the potatoes in 
boiling them, how do they taste? (They do not taste nice.) — Neither 
does bread without any salt in it. Salt is mostly added to food to 
make the taste come out the stronger. 

(4) The Yeast. — What odd-looking stuff this yeast is ! What does 
it look like? (Dirty froth.) — Show both brewers' yeast and a bit of 
dry cake (German yeast). You could not yet understand much about 
yeast, so I will only tell you one thing about it — that is, what it is 
used for. It makes the bread light. Here is a flat cake I made and 
baked without any yeast ; see how hard, tough, and sad or heavy it 
is ; but look at this piece of bread made with yeast. How light, 
spongy, and full of holes this is| They were both made with the 
same flour, water, and salt. So the difference must be in the yeast. 
In some strange way the yeast has made all those holes come in the 
bread. It has puffed the bread up with air in these air-holes. 

2. Making the Dough. — But we must set to work to make 
a little loaf ; in the way we see mother does it. We have got the 
things to make it with; now let us learn how to do it. 

Here is a basin ; into this we put a little flour ; now we sprinkle 
in a little salt, then pour in a little warm water in the middle of the 
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flour, and add a little yeast. These are all the four things we said 
we must have. I mix them all together, and I ought to leave them 
alone covered over in a warm place. But we cannot wait, so let us 
suppose they have been left for the proper time. 

Now we will take this "sponge," as we call it, and put some 
more flour and warm water to it, and we ought to wait again. But 
we will again suppose that this has been done. Now we knead the 
dough. We punch it, and turn it inside out, and mix it well together 
so as to get the yeast into every part. 

The loaf is now made and only wants baking. 

3. Uses of Bread. — Let us see how often we eat bread. For 
breakfast, dinner, tea, and supper ; that is, at every meal in the day. 
It must be most useful, then. But who eats it? All the family, 
grandfather, mother, and ourselves, except the baby, who has milk; 
old, middle-aged, and young. — That again shows how useful it is. 
And what do we eat bread with? Alone if we are poor, or with 
lard, dripping, treacle, butter, or jam ; or with meat or fish, or with 
milk. — So you see it goes with all kinds of food ; nearly all sorts of 
people eat it: and it is used at all times. So we speak of it as if it 
was the only food ; it stands for all kinds of food. We say, "Give us 
this day our daily bread," and mean, when we say this, all food that 
we require. You will be able to tell me from your lessons on wheat 
why bread is so good for food. 

(1) It gives us strength; we could live almost on bread alone. 

(2) We can get such a change out of it — in brown bread, white 
bread, milk bread, and malt bread. 

(3) It has such a nice taste, that we do not soon tire of it. 
Besides these reasons we see that 

(4) It is easily made, just when we want it. 

NOTES OF A LESSON ON BREAD. 

I. Materials. Flour, water, salt, yeast. 

rl. White. 

(a) Flour. — Rye or wheaten. * 2. Whole-meal. 

. 3. Brown, but not whole-meal. 

(b) Water. — Warm; to mix the whole with. 

(c) Salt. — White, powdered; to give taste. 

( Brewer j or"\ 

(d) Teast or Barm, -j German f To ma ^ e ^ e bread light. 

II. Making the Dough. Setting the sponge; kneading this into fresh flour. 

III. Uies of Bread. "Staff of life." Used at most meals, by most people, 
with moat other foods. For strength, for variety, for its pleasant taste, 
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6. COW'S MILK. 

SPECIAL INFORMATION FOR THE TEACHER. 
MILK, BUTTER, AND CHEESE. 

1. Milk: General Description.— A liquid, animal and mineral, 
nitrogenous food; a heat- and force-giver and flesh-former; suited 
to all ages, and especially to the young. The nutritious character 
of milk is seen in that, 

(1) The young of all mammals are at first sustained on it alone. 
(In this respect it takes the place of that portion of the egg in Birds 
and Reptiles which supports the young before breaking the shell.) 

(2) It is a very restorative food during and after illnesses. 

(3) It is an article of daily food in child and adult life. The 
peasantry of Scandinavia and Switzerland, and the Bedouins, almost 
entirely live on milk. 

We thus have a proof that milk can, 
(a) Act as a flesh-former in growth, development, and repair 

of waste; and, 
(6) Act as a heat- and force-giver. 
But to do so it must, 
(a) Contain nitrogenous substances to form flesh, and 
(6) Carbonaceous matter to give out heat, 
(c) And as it forms bone as well as flesh, it must contain salts ; 
that is, it is a mineral food. 
These functions are shown by its chemical constitution. Milk = 
86 p.c. water, 4 p.c. nitrogenous matter, 5 p.c. sugar, nearly 4 p.c. 
fat; salts, 1 p.c. nearly. 

The proportions vary, however, with the season, condition of cow, 
quantity and kind of food eaten by the milk giver. 

Of these substances, however, the sugar and fat are carbonaceous, 
or heat-giving factors. 

Let us next see in what form these chemical substances exist. 

(1) Nitrogenous, in the casein or cheesy matter. 

(2) Sugar, as milk-sugar. 

(3) Fat, in butter. 

(4) Salts, dissolved in the liquid parts. 

The source or origin of these is seen in taking the simplest type 
of a cow feeding on grass. The grass takes up salts in solution from 
the ground ; the grass contains nitrogenous substances, especially 
in the seeds, and also starch ; the latter is converted into sugar, and 
the sugar into fats. Owing to the presence of these dissolved sub- 
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stances, the specific gravity of milk is somewhat greater than that of 
water, 1*035 to 1. 

Not only does the milk contain all the elements of food, but it 
does so in the right proportions for the young, and nearly so for 
adult human life. 

This food is also the most easy of digestion, and requires no 
teeth for mastication. 

It is, of course, both a solid and liquid food, and is largely used 
in farmhouses for labourers, &c, and staves off the proclivity to beer 
drinking. 

Milk has one great disadvantage. It is liable to turn sour in hot, 
and especially in thundery, weather ; and also in ill- ventilated rooms 
or dairies, and in unclean utensils. In the first case this difficulty 
can be obviated by, 

(1) Scalding nearly to boiling-point to kill germs. 

(2) By adding bicarbonate of soda, which neutralizes the lactic 
and other acids, which turn the milk sour and set up fermentation in it. 

It is also very apt to absorb and carry germs of typhoid and 
other diseases. This is seen when wells or springs are contaminated 
withfever germs, and themilk-pails are washed in the water from them. 

Cow's milk is the best substitute for the infant's maternal supply; 
but to make it more like the mother's milk it should be mixed with 
J of warm water and \ oz. to the pint of refined sugar, as cow's milk 
is richer in solids than the mother's. 

In ordinary use for adults, milk is most digestible taken hot, as it 
then stimulates both the palate and stomach. 

2. Preserved Milk.— This should never be used where fresh 
milk can be obtained. It is preserved in various ways : — 

(1) By Sugar, and an Alkali to neutralize any acid, in air-tight 
tins. This makes too much fat in the consumer. 

(2) Condensed from 4 pints to 1 pint, by evaporation. 

(3) A combination of (I) and (2), the milk being both condensed 
and treated with sugar. This also makes too much fat, and the fat 
masks in the infant consumer the consequent weakened vitality and 
power of resistance to disease, especially to diarrhoea and measles. 

3. Cream. — This consists of globules of fat distributed through 
the mass of the milk. These rise to the surface when the milk is 
allowed to stand, being lighter than the rest of the mass. 

Cream consists of § water, nearly 3 p.c. each of sugar and nitro- 
genous substances, and rather more than \ of fat, together with a 
•small (but very useful) proportion of salts. Milk throws up the 
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most and the richest cream when taken direct from the cow to the 
pancheous or vessels to settle, without being first agitated and heated 
by long and rapid transport. Cream being very nourishing is an ex- 
cellent substitute for cod-liver oil for those who cannot take the latter. 

4. Skim-milk.— This is the milk deprived of the cream. It 
may be made almost as nourishing, though of course not as pala- 
table, as new milk, by adding from J to £ oz. of shredded suet to 
each pint of skim-milk. As it contains almost the same materials 
as new-milk, except the rat, it has in it nitrogenous matter (casein) 
for flesh-forming, as well as milk-sugar for heat- (and force-) giving, 
and salts for bone-making; and is therefore a cheap nourishing food. 
It is also easily prepared and easily digested, and satisfying both to 
the palate and to the appetite. 

5. Butter. — If we examine milk under a microscope we see it 
contains small sacs or globules. It is owing to these that the milk 
looks opaque and white, or pale yellow, and it is these that form 
cream and butter. 

These sacs consist of a cell-wall, or envelope, inclosing fat or 
butter. They are lighter than the rest of the milk, and so come to 
the top when the milk is exposed in shallow vessels. This fat came 
out of the converted sugar of the food ; and to get the contents out of 
the sacs we must break down the walls in a churn, &c. The fatty 
contents will then run together and give us butter. Butter may be 
procured from the milk directly, instead of from the cream that has 
been removed from it 

The liquid left behind when the cream is abstracted is skim-milk; 
that left when the butter is abstracted from the cream or milk is 
buttermilk. 

In the East, butter is made by violently shaking the milk up in 
a skin bag or other vessel. 
- The taste of butter depends on, 

(1) The animal. 

(2) Its food. 

It is preserved with salt and saltpetre when intended to be kept 
for some time ; but even butter when used fresh usually contains 
about £ oz. of added salt to the pound. If there be from 1 to 2 ozs. 
to the lb., it is really " salt" butter. 

6. Butter-milk. — As butter-milk is what is left when the butter 
is abstracted, it must consist of nitrogenous substances + sugar of 
milk + salts. This is in itself a good food, and can be made still 
better by adding suet to fill the place of the abstracted butter. It 
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is much used by the Irish. The nitrogenous substance exists as 
casein, or cheesy, curdy matter of milk, both in butter-milk, and still 
more in cheese. Casein is the curd of cheese. 

7. Cheese. — New-milk cheese consists of casein and fat Old- 
milk (skim- milk) cheese, of casein. Here a large part of the water of 
the milk, and also the sugar and salts, are left out of the cheese, and 
are left behind in the whey. So that even whey contains feeding 
properties, and is hence given to pigs. 

The milk-sugar, or lactose, which we find in milk, gives us almost 
the only animal source of origin of sugar; sugar being generally a 
vegetable product due to the conversion of starch. 

The casein curdles with acids, and this is the rationale of cheese 
making. When an acid is added to the milk, we get separated lumps 
of casein in a cloudy liquid (whey). The casein contains the nitro- 
genous and fatty matters; the whey contains the milk-sugar and 
salts. In the stomach milk is at once converted into curds and whey 
by the acid gastric juice. 

To make curds and whey in cheese making, we get our acid by 
using rennet from the lining of the fourth stomach of the calf. The 
milk is first warmed; then the rennet is added to curdle; it and the 
curd is pressed and converted into cheese. 

Cheese is — 

(1) Whole-milk cheese; 

(2) Skim-milk cheese; 

(3) Cream-cheese; or 

(4) It is made from mixtures of whole-milk, skim-milk, and 
cream. 

Cheese is also named from its original locality, each being made 
differently, as Stilton, Cheddar, Cheshire, American, Dutch, Glou- 
cester, &c. 

Cheese is not very digestible, but contains much bone-forming 
material. It is best suited to outdoor muscular workers. The poorer 
the cheese, the less digestible it is. 

It may be useful and interesting to present the various products 
of milk in a condensed tabular form : — 

Milk (m) = 1, casein + 2, milk-sugar + 3, fat + 4, salts, or 

(to) = l + 2 + 3 + 4. 
Butter-milk =1 + 2 + 4, or m - 3. 

Butter* = 3 orM-(l + 2 + 4). 

(Old-milk) cheese =1 + 4, or m - (2 + 3). 

(New-milk) cheese =1 + 3 + 4, or to - 2. 
Whey 2 + 4, or m - (1 + 3). 
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SPECIMEN LESSON ON MILK. 

Apparatus.— Some "new" and "skim" milk, cream ; bottle and 
tumbler ; vinegar ; strip of coarse canvas ; cork, coin, water. 

1. Visible Properties.— (a) Colour.— What is this? (Milk.) 
— How do you know ? (By its colour.) — What colour is it ? (White.) 
— What is this ? (Water.) — How do you know ? ( We can see through 
it.) — Is it of the same colour as milk? (No.)— Why do you say, no? 
(No answer.) — It has no colour. 

(b) Liquid. — How are water and milk alike? (No answer.) — I put 
this book on the table and it stays there ; I pour water on the table; 
what happens? (It runs off.) — Now do the same with milk. In 
what way are milk and water alike? (They both "run.") — What 
else would do the same ? (Tea, coffee, &c.) — What do we call things 
that "run"? (No answer.) — All such are liquids. We will now 
write on the black-board : 

" Liquids will run and not keep in the same place." 

How else can you tell a liquid ? (You can put your lingers into 
it.) — How else? (It " wets" things.) — Now we want a name for the 
things not liquids. We call them solids. 

Let us write down on the black-board : — 

"Solids will not run." 

"Solids keep where you put them." 

"Solids will not let your hands dip into them." 

2. Other Properties.— This girl shall close her eyes, and taste 
some milk and some water. Which was milk? and water? How 
do you know? One has a sweetish taste, the other has no taste at 
all. One has a faint smell, the other none. 

To class. — What is the difference between this milk and that? 
(One is yellow on the top.) — What is that? (Cream.) Why has this 
milk no cream ? (It has been skimmed off.) — What milk do we call 
that ? (Skimmed-milk. ) — Why does the cream come to the top ? (No 
answer.) — I put this coin into the water ; what does it do ? (It sinks.) 
— Now the cork; what happens? (It swims.) — Why does the coin 
sink, and the cork swim ? (The cork is light, and the coin heavy.) — 
Why does cream come to the top? (It is lighter than milk.) 

Now let us write down on the black-board all we know about 
milk:-*- 
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3. General Conclusions. 



(1) Milk is a liquid. 

(2) Milk is a white liquid. 

(3) Milk with cream is new milk. 

(4) Cream floats on the top. 

(5) Milk without cream is skim-milk. 

(6) Milk is sweet and has a faint smell. 

(7) You cannot see through milk. 

(8) Solids will not run. 

(9) Solids do not wet things. 

(10) We cannot dip our hands into solids. 



NOTES OF A LESSON ON MILK. 

Apparatus. — 2 glasses of milk, a glass of water, a cork, a coin or 
small piece of metal. 



Matter. 



I. Qualities— 

(1) White (colour). 

Visible Properties— 

(2) Cannot see through it 

(opaque). 

Other Properties— 

(3) Sweet (taste), Faint (smell). 

(4) Liquid (physical state). 



Method. 



(1) Show children a glass of milk, and 
deduce colour from them. 



(2) Compare with glass of water - 
is clear, the other is not. 



one 



(3) Let child taste for the class. 

(4) Show what a liquid will do when 
poured on desk or table, and get from chil- 
dren that a liquid will "run" while a solid 
does not. 



II. Cream— 

This rises to the top of milk be- 
cause it is light. Milk without 
cream is called "skimmed milk," 
and is much cheaper than "new 
milk." This is because cream is 
richer than milk, and costs more 
money. 

In order of cost and richness we 
have — 

1. Cream. 

2. New milk. 

3. Old or skimmed milk. 

III. Uses- 
It is very nourishing, and is used 

for many purposes. 

Babies should have nothing else 
for their food when young. 



Let class see the cream which has been 
allowed to settle on a glass of milk. Then 
by floating a cork on water, and allowing 
a coin to sink to bottom, draw from chil- 
dren that light bodies float and heavy bodies 
sink. Cream being lighter than milk rises 
to the top. 

Ask the children for the different kinds 
of milk they buy, and which is the dearer, 
and the reason why. Inquire which is the 
richer. 



Let the class give all the uses they know, 
e.g. to make butter and cheese, to drink, for 
mixing with puddings, to put in tea, coffee, 
&c. 



SPECIMEN LESSON ON BUTTEE, 

1. What made of— (a) Cream.— Now we will skini off the 
cream here, and put it into thia warm bottle. A girl shall give it 
a good shaking, while we talk about the cow. We will now strain 
the shaken cream through this canvas. What runs out? (A whitish 
liquid.)— Is it milk? (No.)— Why not? (There was no milk to 

begin with.)— Any other rea- 
son? (It is not so white as 
milk.)— Let a girl come out 
and taste it, aud milk. Do 
they taste alike? (No.)— 
We must have a name for 
this liquid. We will write it 
on the black-board. [Butter- 
milk-] That is a funny name, 
for it is not milk, and it has 
no butter in it. We have 
got the butter here on the 
canvas filter. 

1. So butter-milk must be 
cream with the butter taken 

B»rnl Ctantn. ou * 0I '^' 

(b) Milk.— But we could 
have made our butter out of milk instead of from cream. So we 

2. Butter-milk is milk with the butter taken out; so we will write 



" Butter-milk is cream or milk with the butter taken out." 

3. What makes you think it is butter that has been strained off? 

(It looks like butter. It smells tike butter, too: and tastes like it) 

— What was done to the cream or milk to turn it into butter? (It 

was shaken.) 

2. How made. — Now you will understand two things: — 

(1) It is said men first found out how to make butter by a man 

finding some in a bottle, after riding quickly and very much 
shaking up a bottle of milk he swung ou his back. 

(2) People in hot countries put milk into a skin bottle, and two 

men shake it to and fro, and thus make butter. 
(Extemporise a bottle, and let two girls imitate the action.) 



Notes of a lesson on butter. 



II. How mads: 

f(l] la&botOe. (By accident.) 
By shaking up. J (2) lnatkiu. (In the East.) 

1,(3) Inachnru. (In English dairies.) 
Walls of cells broken: fat runs together: butter-milk left behind. 

SPECIMEN LESSON ON CHEESE. 

1. What it is made from.— What ia this I have in the bottle? 
(No answer.)— Come and taste it Now what is itl (Vinegar.)— 
Howdoyouknow? (Itissour.) — 
Let us pour a little of the vinegar 
into this skim-milk: now into 
tliis new-milk. Next we will 
strain off through this coarse can- 
vas. What runs out? (Water.) 
— Is it as clear as water? (No.) 
— Does it fast* like water? (No.) 
— What is the difference 1 (Water 
has no taste; this has.) 

Now I see you do not know 
■what the name of this liquid is, 
so I will write it on the black- 
board: Whey. It is what we give 
to the pigs, when we make cheese. 

But we have something left on 
the canvas. What does it look 
like? (It is cheese.)— That is what 
it is, or what it will be, when it 
is pressed and dried. It is now 

called CUrd. Ii«wri:he«K-p™» 

3. Cheese as Food. —We eat cheese with bread instead of 
hutter. New-milk cheese has cream in it, and is richer than old- 
milk cheese, which has no cream in it The richest cheese of all is 
cream-cheese. Cheese is eaten instead of meat by the poor. 

When a baby drinks milk, this turns to ciinl in the baby's stomach. 

Let us now write on the black-board what we have learnt: 
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3. General Conclusions. 

(1) Milk gives curd: curd makes cheese. 

(2) New-milk gives curds and whey. 

(3) Whey is food for pigs. 

(4) We must turn milk into curds and whey with something sour. 

NOTES OF A LESSON ON CHEESE. 

Apparatus. — Milk, a small quantity of rennet, a piece of cheese, a 
little saffron, and a picture of a cheese-press. 



Matter. 



Qualities— 

(1) Solid. 

(2) Yellowish. 

(3) Rather strong flavour and 
smell. 

(4) Soft when first made, till 
dried and pressed. 



II. Cheese-making— 

First, the milk is turned into curds 
and whey. 

Second. The curds are separated 
from the whey, and they are then 
coloured, and salt is added. 

The former are used for cheese, 
and the latter makes a cooling 
drink, and is also given to the pig. 

Third. The mixture is now 
pressed for a few days in a cheese- 
press, then taken out, and dried in 
a large airy room. 



m. Kinds of Cheese— 

(1) Cream cheese, made from 

cream. 

(2) Poorer kinds made of 
skimmed-milk. 

(3) Better kinds made of milk 

and cream, or from new- 
milk only. 



IV. Uses— 

As solid food, instead of butter 
and meat 

For use in winter, having been 
made in summer, when milk was 
more plentiful. 



Method. 



Refer to previous lesson, where difference 
between a solid and liquid was given. 

Although cheese is made from milk, it 
differs from it in nearly all its qualities. 
Show the difference to class (solid, 
liquid; colour, taste, smell, &c). 



Slightly warm a little milk in a glass and x 
pour in a little rennet. The milk will 
gradually thicken and separate into two 
parts. The thick solid part is the curd, 
and the thin liquid part is the whey. 

Pour the whey out of the glass and colour 
the curds with a little saffron, which will 
answer the purpose of annalto. 

Draw on the black-board a diagram of a 
cheese-press, or show a picture of one. 



Children know that prices of cheese 
differ, and as cream is dearer than milk, 
the cheese with most cream in it is, of 
course, the most expensive, and the most 
appetising and nutritious. 



Refer to cheese eaten by labouring men; 
it wants no cooking; a little suffices; and it 
gives strength for hard work. Dearer 
cheeses (fancy cheeses) are taken in small 
quantities as a relish (Gorgonzola, &c. ). 
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7. MEAT FOODS. 

SPECIMEN LESSON ON MEAT FOODS. 

1. What Meat is. — What do we eat and drink at breakfast, 
dinner, tea, and supper? (Food.)— Now let us see what foods we 
eat at these meals. 

At breakfast and tea we perhaps have coffee, bread, bacon, and 
eggs. At dinner and supper we perhaps have water, meat, bread, 
and potatoes. Where did the bacon come from ? Did It grow on 
a tree? or did we dig it up out of the ground? (It is the flesh of 
the pig.) — The pig is an animal, for it is alive, and can run about 
like most other animals you know. What other animals do we eat 
besides the pig? (The cow, the calf, the sheep, and the lamb.) 

What word do we use when we talk about the flesh of animals? 
(Meat.) — So we can now write on the black-board: 

" Meat is the flesh of the cow, calf, pig, sheep, lamb, &c." 

2. Different Sorts of Meat. — But if I say I had some meat 
for dinner, you would not know whether it was the flesh of one 
of these animals or of another, since it is meat in all cases. So we 
must have names for the flesh of each of these animals You will 
not know these, so I will write them down on the black-board, and 
you shall read them out and so learn them. 

The cow's flesh is called beef. 
,, cau s ,, „ ,, veai. 
„ sheep's „ „ „ mutton. 
„ lamb's „ „ „ lamb. 

» pig's » » » bacon (when salted and dried). 
„ „ „ „ „ pork (if fresh). 

Now let us write down all this on the black-board in another way: 

" Beef, veal, mutton, lamb, bacon, and pork are meat." 

3. Cooking Meat. — When we want to buy meat we go to the 
butcher's shop for it. When we get it here it is raw, and not fit 
to eat What does mother do to it before you eat it? (She cooks 
it.) — What does she cook it in ? (Sauce-pan, frying-pan, oven, &c). 

So now we can write down on the black-board: 

"We must cook raw meat before we can eat it." 

When mother puts the meat into the sauce-pan, what does the 
fire do to it? (It boils it.) — What is done to it in the frying-pan? 



ml (It is baked.)-So now we 

"When we cook meat, we boil, or bake, or fry it." 

Which way does mother cook bacon? {She boils it, or fries it.) — 
Which way does she cook beef? (She boila it, bakes it, or fries it.) 

4. Fish. — There is one kind of food which we have not yet spoken, 
of, which is not a vegetable food, hut which is an animal food, and 



yet not meat. I mean fish. What kinds of fish do we have for 
breakfast, dinner, tea, or supper? (There are herrings, sprats, had- 
docks, soles, plaice, &c. &c.) 
Some of these are fresh (just as 1 they come out of the water), such 



as soles and plaice. Others are dried, like dried herrings ; or they 
are dried and smoked, like haddocks and bloaters. 

There are also some preserved and kept good in tins, such as 
*almon. 



PRESERVED MEATS. 
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5. Other Animal Foods.— Who can tell me why we dry, or 
dry and smoke, the fish we have been talking about? (To " keep " 
them.) 

Then there are also other animal foods that are not fish, and which 
yet> when alive, live in the water. We call some of these "shell- 
fish/' because they have shells or hard skins outside, such as the crab, 
lobster, shrimp, and prawn. Some have a still harder shell, such as 
the whelk, oyster, cockle, mussel, periwinkle, &c. All these come 
from salt water or from the sea. 

6. Eggs. — But there is even another kind of animal food we 
have not yet spoken of. It is meat, and yet it has never been alive 
in the same way as the cow or sheep has. I mean eggs. But these 
shall have a whole lesson to themselves. 

NOTES OF A LESSON ON MEAT FOODS. 

I. What Meat u (Different Meals, and foods eaten at them. 

II. Different Sorts of Meat. ...Animal Foods; and their sources. 

(1) Boiling in sauce-pan. 

(2) Baking in oven. 

(3) Roasting before the fire. 
-(4) Frying in & frying-pan. 

(1) Fresh, as herrings, &c. 

(2) Dried, as herrings. 

(3) Dried and Smoked, as herrings. 
-(4) Preserved in Tins, as salmon. - 

V. Other Animal Foods. Shell-fish { j£#?wa 

VI. Eggs (of birds). 



III. Cooking of Meat. 



IV. Fish. 



8. PRESERVED MEATS. 

NOTES OF A LESSON ON A TIN OF SALMON. 

Apparatus. — Empty preserved meat tin, with lid, a smoked salmon, 
and a picture of a fresh one. 



Matter. 



I. Why Food is Preserved— 

To keep it fresh and sweet; to keep 
it from "going had" 

Flies lay eggs in meat foods, and 
the eggs turn to maggots, and make 
the food unfit to eat. 



Method. 



In England we have not enough meat, 
fish, &c, for everybody to eat; so we get 
some from countries which have more than 
enough. If this were sent in ships just as 
it was, it would soon "go had." 
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Notes op a Lesson on a Tin op Salmon.— Continued. 



Matter. 



II. Method of Preserving— 

Moisture, warmth, and air must 
be kept away, and this may be 
done by, 

(1) Drying. 

(2) Smoking. 
. (3) Freezing. 

(4) By adding salt. 

(5) By keeping in air-tight tins. 
These tins keep out, 

(a) Moisture. 

(6) Air. 



Ill Salmon— 

This fish is largely caught, chiefly 
abroad, where they are obtained in 
thousands. In our country there 
are not many rivers with them, and 
not many in the rivers where they 
are found. 

Description. Small head, small 
bones. 

Average length, 2 to 3 feet. 

Colour. Silvery gray of different 
shades, darkest on back. Flesh is 
pink-coloured. 

The fish when fresh is expensive. 



IV. Mode of Tinning Salmon- 
After being caught they are 
cooked, placed in tins, which are 
then filled up to the top with gravy 
or liquor. The lid is soldered on, 
and a tiny hole left in it. The tins 
are placed in a vessel and heated, so 
as to drive out the air, and while 
hot the little hole is soldered up. 
Labels are fastened on the tins, and 
they are then ready to be brought 
to England. 



Method. 



(1) Drying, as with fish. Show a dried 
herring to class. This may be taken more 
in detail in a later lesson. 

(2) Smoking, as with fish and bacon. 

(3) Freezing, generally used for meat in 
hot countries. 

(4) Salting, for bacon or fish. 

(5) Tinned meat and Jish. Draw from 
children the kinds of meat or fish they have 
seen in tins, e.g. tongue, beef, mutton, 
lobster, salmon, &c. 



Show picture of salmon to children, and 
give them a short account of salmon-fish- 
ing* by line, net, spear, and baskets at mirs. 
Refer to picture for general description. 

Compare with some near object for size. 

Maybe seenin fishmongers' shops. When 
cut they may easily be distinguished from 
most other fish because of their colour 



Show to the class the solder of the lid, 
and also the hole which allows the air to 
escape. Remind the class that if air get 
to the cooked fish it will "go bad." Illus- 
trate by our keeping things corked in 
bottles. 

Draw from children how the tins are 
brought to England. 



9. EGGS. 



SPECIMEN LESSON ON EGGS. 

Apparatus. — A raw, a soft-boiled, and a hard-boiled hen's egg ; 
duck's egg ; any other bird's egg. Hard roe of a bloater, or red her- 
ring. 



EGOS. 
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1. Shape. — What shape has a hen's egg (and other birds' eggs)? 
(Roundish.)— Yes, but not round as a marble. What is the differ- 
ence between its shape and that of a marble? (It is more pointed 
at one end.) — Are both ends alike? (No.) — Is it flat at top and 
bottom like an orange? (No.)— It is " egg-shaped ;" that is, nearly 
round at one end; and the other end is as if it had been pulled out 
more nearly to a point. 

2. Colour. — Next we notice that the hen's egg is white. But 
the duck's egg is blue, and many of the other birds' eggs are spotted 
or streaked with 
different colours, 
though all alike are 
nearly of the same 
shape. 

3. Inside Skin 
— Now we break 
open the thick end 
of the hard-boiled 
hen's egg. We se 
there is a very thin 
skin inside. This 
goes all round the 
egg and lines the 
shell. 

(a) White. — Next comes a white part, which is solid in this hard- 
boiled egg; and you cannot see through it. But in this raw egg 
it is liquid, and you can partly see through it. This is the "white " 
of the egg. 

(b) Yolk. — Inside of this, in the hard-boiled egg, is a solid yellow 
part. It is of the same colour in the raw egg y as you see, but not 
solid. That is the " yolk " of the egg y and the best part to eat. 

4. Cooking Eggs. — In how many different ways have you seen 
eggs cooked? (Boiled and fried.) — But does your mother ever put 
eggs into other foods, and cook the lot together? (Yes.) — With 
what foods does she use eggs in this way? (She puts eggs in pan- 
cakes, cakes, puddings, and custards.)— What does she do this for? 
(No answer.) — This is to make them " light," or to stop them from 
being " heavy " and " sad." So in that way eggs are baked. When 
a cake is heavy or sad, it sticks to the teeth, and we cannot chew it 
well, and it is not good to eat, because it will not readily digest. 

Eggs are also beaten up with milk to be eaten raw. 

(737) d 




Structure of an Egg. a a, White or glaire. b, Yolk. 
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5. Very Good for Food. — There are more ways of using and 
cooking eggs than with any other kind of food there is. That is one 
thing that makes eggs so useful as a food. 

Another is, that they are so " good," they give us such a lot of 
strength. There is more strength and " goodness " in an egg than in 
some kinds of food that would weigh ten times as much as an egg. 
A shilling is a small thing, but it is worth more than ten big 
pennies. And an egg is a small thing, but it is worth more to the 
body than ten times its weight in cabbage, or carrot, or parsnip. 
This is one reason why we give eggs to sick people for food. 

6. Tests for Eggs. — But sometimes eggs are "bad," or rotten. 
Then they are very nasty, and not fit to eat. How can we tell if an 
egg is a good one, since we cannot see inside the shell? (No answer.) 
— Put the thick round end of the egg against your tongue. What 
do you notice? (The cold egg becomes warm.) — Then it is a good 
one. If it were a bad one, that end of the egg would not get warm, 
when placed against the tongue, any more than the smaller end does. 
Try the smaller end. That is cold. Hold this other egg to the 
light : if it is clear, it is good ; if thick, or with a black spot in it 
near the shell, it is bad. 

7. Hatching.— What comes out of the eggl (A chicken.) — The 
mother hen sits on the eggs in the nest and keeps them warm. 
And after a long time the egg turns to a live chicken. Just before 
it is hatched — that is, before it comes out of the shell — you can hear 
it peck with its tiny beak against the shell. That tells you it is 
nearly ready to come out into daylight. 

The little chicken inside the egg is at first very small, and it lives 
on a part of the egg inside, till all the food there is gone, and it is 
big enough to come out and have a peep at us. 

NOTES OF A LESSON ON EGGS. 

I. Shape, Round, blunt and pointed at opposite ends. 

(1) White, \ 

II. Colour \ ® f w > _ [according to kind. 

(o) Spotted, 1 

(4) Streaked, J 

(a) Skin (membrane). 

III. Inside, {(b) Whiteofegg. 

(c) Yolk. 



IV. Ways of Cooking,. 



f (1) Boiled. 

(2) Fried. 

(3) In cakes and puddings. 
^ (4) In custards. 



V. Useful for Food, 
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(a) Many ways of using. 

(b) Many ways of cooking. 
k (c) Contains muck nourishment. 

VI. Tests for Eggs,... If good, (a) Round end becomes warm against tongue. 

(6) It is clear when held up to light. 

VII. Hatching, Eggs are hatched by the warmth of the 

mother's breast 



10. VEGETABLE& 

SPECIMEN LESSON ON VEGETABLES. 

GENERAL. 

1. What they Are. — We said in one of the last lessons that 
some solid foods are meat, and that meat is the flesh of animals. 

But we eat something else at our meals besides meat. We said 
we had bread at our dinner and tea. And we also eat cabbages, 
parsnips, carrots, &c., at dinner time. 

Where do we get the cabbage, parsnip, &c, from? (Out of the 
garden.) — What do we call all the things that grow in the field and 
garden? (Vegetables.)— So now we are going to talk about foods 
that are vegetables, not animals. 

2. Some Vegetable Foods.— First, there is Wheat, which 
gives us flour and bread. Dry seeds like wheat, rice, barley, &c., 
are called Grains. 

Then there are the fresh plants that grow in the garden, in the 
ground, like cabbages: we call these Green Vegetables. 

There are also those that grow on bushes and trees, like apples; 
and we call these Fruits. So now we can write on the black-board — 

VEGETABLE FOODS. 

(1) " Grains are dry vegetable seeds, like wheat, rice, &c." 

(2) "Green Vegetables are not dry, but juicy, like cabbages, &c." 

(3) "Fruits grow mostly on bushes and trees, like apples, 
pears," &c. 

Now let us write down on the black-board the names of all the 
fruits we can think of. 

FRUITS. 

"Apples, pears, plums, cherries, gooseberries, strawberries, rasp- 
berries, blackberries, currants, lemons, melons, oranges, grapes, &c." 
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Some of these you have seen grow in your gardens. But why has 
no one here ever seen oranges growing? (They do not grow in this 
country.) 

So some of the fruits we grow ourselves, and others we bring 
from other countries. Those we grow ourselves we call English 
fruits; those that come from other countries we call Foreign fruits. 




vegetables and 
e have only one 
thing more to notice to-day. 

When is the best time for fruit? (In the summer.)— Why ia that? 
(Because there are not many fresh fruits in winter.)— Why is that! 




(No answer.) Most fruits are not good to eat when they are green. 
They are then sour. But when they are ripe the sourness goes off, 
and the juices become sweet. What is it makes them ripen! (It is 
the sun.) — Then as the sun is hotter in summer than in winter, the 
r is the best time to get ripe fruits. 



GARDEN VEGETABLES. 45 



NOTES OF A LESSON ON VEGETABLES. 



I. What they Are. Some instances of vegetables from gardens. Difference 
from Meat Foods. 

c{a) Grains: cereals, &c. 

II. Some Vegetable Foods,...-! (6) Green Vegetables: salads— pot-herbs. 

1(c) Fruits: (1) Green and Ripe. 

(2) English and Foreign, 
III. Seasons for, (1) Green Fruits: Spring and Summer. 

(2) Ripe Fruits: Autumn. 



11. GARDEN VEGETABLES. 

SPECIMEN LESSON ON GARDEN VEGETABLES. 

INTRODUCTION. 

[This lesson should be illustrated by as many of the vegetables named 
as are in season. In the lesson the teacher will write down on the 
black-board the names of those vegetables only which can be read 
by the class.] 

1. Some Garden Vegetables.— When you go into the garden 
what plants do you see growing there ? 

(Cabbages, lettuces, radishes, onions, leeks, carrots, parsnips, pota- 
toes, turnips, peas and beans, &c.) 

Why does father grow them ? (To eat.) 

2. Raw Vegetables. — Let us first see which of these are eaten 
raw. (Lettuces, radishes, and spring onions.) These are eaten with 
cold meat, or with bread and butter; at breakfast and tea time; and 
in summer, as they all cool and refresh us. 

3. Cooking Vegetables. — Next let us see which of these are 
cooked. These are the potato, cabbage, onion, leek, carrot, parsnip, 
turnip, peas, and beans. There are a great many ways of cooking 
food : name some. (Boiling, roasting, baking, frying.) — Let us see 
how we cook each of the vegetables just named. 

(a) Potato. This is boiled, roasted, baked, and fried. So this is 
cooked in many kinds of ways. That will of itself make it one of 
the most useful vegetables for us for food. 

(b) Cabbage. This is boiled, not baked nor roasted, as either of 
these two ways of cooking would dry it up. 

(c) Onion. This is boiled in soup and broth, and baked in the 
oven, or fried. 



(rf) Leek. This is boiled in broth, just like the onion, only it is 
not so strong in its taste, 
(e) Carrots, parsnips, and turnips. These are boiled only. 
(/) Peas. These are boiled. 
(g) Beans. There are broad beans, or Windsor- beans, dwarf 

kidney-beans (French-beans), and scarlet-runners. 

In the former case the seeds alone are eaten ; 

in the latter instances both seeds and seed-pods 

are eaten green. In all three cases they are 

boiled. 




4. "With what Eaten.— Next let us see with what all these 
cooked vegetables are eaten: — 

(a) The potato is eaten alone (seasoned with salt and pepper), by 
people who cannot afford to buy meat to eat with it. But it is mostly 
eaten with meat, and with all kinds of meat. This again makes it 
one of the most useful of vegetables as food for us. 

(b) Cabbage. — This is not eaten alone, but only with meat But 
there are many different sorts of cabbages, some growing in winter, 
some in spring, others in summer, and some in autumn : such as 
savoys, Brussels sprouts, cauliflowers, and broccoli. 

So cabbages are useful as food, but not so useful as potatoes. 

(c) Onions, leeks, carrots, parsnips, turnips, peas and beans, 
are also only eaten with meat, as a rule. 

Let us now find out what we know about these vegetables. Tou 
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will have a full lesson on the potato, so let u§ now learn something 
about the other garden vegetables. 

5. The Cabbage.— You remember tliat the cabbage is a plant, 
and a plant is made up of root and stem. And the stem has leaves 
growing out of it. 

Which part, then, of the cabbage do we eat, root, stem, or leaves) 
(The leaves.)— But in the cauliflower and broccoli) (No answer.) 
— Here we eat the stem, 
growing up to make a 
flower-stalk. This part 
grows inside the bates, and 
branches out like a tree, 
that is, like a tree without 
leaves in winter time. 

6. Onions and Leeks. 
— The onion is a round 
swelling at the bottom of 
the plant, with thread-like 
roots coming off below, and 
a stem above. When dry 
and ripe it is covered with 
a thin skin. It has a very 

strong smell and taste, so. potato """iS^Sd iJ5!StaS? **"" "** 
we do not eat much of it 

at a time, and do not often eat it alone. It is mostly used to give a 
flavour to other foods, in broths and soups. 

7. The Carrot, Parsnip, and Turnip are alike in shape, in 
growing more or less underground, and in having a sweet taste. 
But the first one is orange-coloured, and the other two white. 

The turnip and carrot are eaten in summer as well as in winter. 
But the parsnip is not ready or fit to eat until winter time. It is 
best after having been well frozen. 

The part we eat in these is not the leaves, as in cabbage, but the 
root. The turnip is rounder than the parsnip and carrot, and more 
like a turnip- radish in shape. 

8. Peas and Beans each belong to the same kind of plants, as 
you will see by the shape of their flowers. These garden vegetables 
are eaten mostly green in summer, but peas are also dried for winter 



How cooked. 
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NOTES OF A LESSON ON GARDEN VEGETABLE& 

I. Soma Garden Vegetables. Instances from cottage garden. 

II. Raw Vegetables. Saiada, pot-lier/a, kc. Season for ditto. 

III. Cooking Vegetables. Instances of modes of cooking. 

(4) Cabbage. 

(*) Omen. 

(d) Lttk. 

\r) Carrot, partnip, and <* 

(/) Peas and beam. 

IV. With what Eaten (a) Potato with meat, and alone. 

(b) Cabbage with meat. 

(c) Onion. Ill broth and soup. 

(d) Lett, In brotb and soup. 

(e) Cormt, parsnip, and turnip. In broth and soup, 

and with meat. 
(/) Peas and beans with meat. 

V. Description. ..(*) Potato. 

(*) Cabbage. 

<<) Onion. 

id) Led: 

(e) Carrot, parsnip, and turnip. 

(J) Peai and beam. 



SPECIAL INFORMATION FOR THE TEACHER. 
1. What Fruit ia.— The fruit is the part of the plant that suc- 
ceeds the flower. In botanical language the term "fruit" is applied 
to the mature "pistil," or seed-box, whether dry 
or succulent. 

When we examine fruits, however, we find them 
formed in various ways, and of various parts of the 
! plant besides the pistil. 

2. Blinds of Fruits— a. Berries.— In berries, 

such as the gooseberry, currant, cranberry, grape, 

™ .... &Ci there is a soft, juicy portion, with loose seeds 

BlMkbOTj. • — . . ,  ,  , 

in it. The fruit of the cucumber, melon, gourd, 
and vegetable marrow are of the same kind as the berry, except that 
they are larger, and the rind is also thicker and harder than in the 
berries, and the inner portion is fleshy not juicy. 



a The Apple Tribe.— The pome includes such fruits as the 
apple, quince, and pear; they are formed of a thick, fleshy part, which 
yields the eatable portion of the fruit. 



f. flawing KKVO Crtjl 



The real seed-vessels consist of five parts or chambers, and are 
inclosed in membranous, parchment-like walls. 

c. Stone Fruits.— Stone fruits, or drupes, are those which 
have a soft pulp, with a single 

stone inside, as the plum, cherry, 
&c. 

d. One-seeded Fruits.— 
The achene includes all dry, one- 
seeded, closed, small fruits, as in 
the buttercup. The "grain" is 
the same as the achene, except 

that the seed-vessel adheres so Hurt nut 

firmly to the seed as to become a 

part of it Wheat, barley, rice, oats, and other cereals are examples. 

The "nut" is a larger achene, and the seed-vessel consists of a hard 

shell, e.g. chestnuts, beech-nuts, and filberts. All these are inclosed, 



or partly inclosed, in an outer covering, which is no part of the real 

Some achenes, as the fruits of the ash, elm, and maple, have a. kind 
of wing 1 , and are then known as "key-fruits." 
k Pods and Capsules.— Some fruits are in the form of "pods," 




and " capsules," which cents 
as in the pea, bean, furze, &c 



'hich contain several seeds, 



and burst when ripe, 



SPECIMEN LESSON ON FRUITS 

N.B. — The names of only such of these as can be read by the 
children should be written down on the black-board, for spelling 
purposes. 

1. Some Common Fruits.— We have already had a talk 
about Fruits, but we must now learn more about them. 

What fruits have yon seen in the shops where tliey are sold? — 
(Apples, pears, plums, cherries, raisins, currants, gooseberries, rasp- 
berries, strawberries, peaches, blackberries, mulherrieSj and grapes.) 

But these are not all alike, and yet they are not altogether differ- 
ent from each other. 

Let us see if we can find some out of the lot that are alike, and in 
what way they are so. 

2. Kinds of Fruits. — a. The berries. — These are alike, and 
have a name that says so. They are the gooseberry, raspberry, 
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blackberry, mulberry, and strawberry. You note that all these 
names end in berry. 

Then there are others like them, not called berries, as currants 
and grapes. In what way are these also like the berries? (No 
answer.) — They are all fleshy and juicy, with a lot of sweet liquid 
in them. Most of them have an outer skin, like the grape, to hold 
in the juice, and little pips or seeds inside the skin along with the 
juice. 

b. Stone Fruits. — Next let us see what others in our list are 
like each other. Which have stones inside them, and kernels in 
the stones? (Plum, cherry, peach.) — These fruits have three parts 
to them : 

(1) The inside stone, which we do not eat. 

(2) The outside skin, which we also do- not eat, except in the 
cherry. 

(3) And between these two, the fleshy, juicy part (but not so 
juicy as in the berries), which we do eat. 

c. The Apple Tribe. — That leaves us the apple and pear, which 
we will call the apple tribe, as those that belong to it are like the 
apple, and the apple is one of them. 

These also have : 

(1) Outside skin, which we do not eat. 

(2) An inside part, where the pips are, that we also do not eat. 

(3) There is again the fleshy part between these two which we do 
eat. 

d. Other Fruits. — But there are other fruits which are not sold 
in the fruiterers' shops, such as wheat, barley, oats, &c, and some 
like them, which are sold in the shops, such as nuts. All these 
are different from the berries, stone fruits, and apple tribe, because 
they are dry fruits. They are neither juicy nor fleshy. 

Amongst these are nuts. Give the names of all the kinds of 
nuts you know. (Cocoa-nut, chestnut, hazel-nut, filbert, beech-nut, 
acorns, Spanish nuts, Brazil nuts, almonds, &c.) 

Some of these grow here, others are brought to us from a long 
way off. They can be brought a long way because they are dry, and 
do not rot or spoil, as raspberries and strawberries would if carried 
long distances. Name those which you have not seen growing in 
England, and which come to us from other countries. (Cocoa-nut, 
Spanish nut, and Brazil nut.) 
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NOTES OF A LESSON ON FRUITS. 

I. Instances of fruits. Not all alike. 

II. Kinds of fruits, (a) Berries, Instances of. 

(6) Stone fruits, Instances of. 

(1) Inside stone. 

(2) Outside skin. 

(3) Pulpy part between. 

(c) Apple tribe. 

(1) Inside cells. 

(2) Outside skin. 

(3) Fleshy part between. 

(d) Other fruits. 

i*yfruite-Nute.{f^' and 
7 [foreign. 



13. SALT. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What it is. — Salt in the natural state, or that in which it is 
found in the ground, is called rock-salt; it is a mineral, generally 
red or dark-coloured when first dug out of the ground, owing to 
impurities. It is white and sparkling when purified, consisting of 
cubical crystals, which, being compressed together, make up rock 
and lump salt. It is also made hard and clear like a lump of glass. 

These crystals can be obtained from brine by evaporation. The 
more the brine is saturated with the salt, and the longer the process 
of evaporation goes on, the larger are the crystals. 

Salt is thus being deposited by evaporation at the present time at 
the bottoms of very salt seas and lakes, as in the Dead Sea, in the 
Salinas of South America, &c. 

2. Where found. — It is very abundantly distributed through- 
out the world. The salt beds of Cheshire have probably been de- 
posited from the ocean by evaporation of water, after the sheets of 
salt water on their present sites had been cut off from the ocean by 
upheaval of the land. 

Bay salt is similarly obtained artificially on the shores of Spain, 
&c, by evaporating the sea water in shallow lagoons, by means of 
the heat of the sun. 

3. Properties. — (a) Salt has the property of absorbing the 
moisture of the atmosphere, so that it becomes moist when left 
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exposed in a damp place. This may be noticed when the weather is 
" soft," and in bacon hung up to dry with salt clinging to the out- 
side of the flitches. On dry days the flitch is dry; on wet and " soft" 
days, it becomes quite moist, and even dripping. 

(o) Salt is friable, its crystals only weakly cohering together. 

(c) It is opaque, and when adulterated with earth, as in rock-salt, 
it loses its white colour, and becomes red or dark-coloured. 

{d) It is soluble in water, and more so in hot than in cold water. 
It raises the boiling-point of water when in solution with it. 

4. How procured.— (a) Rock-salt is quarried like coal. It 
occurs in very thick beds, and these are dug or blasted out, and the 
roof is then supported by pillars of rock-salt which are left standing. 

(b) In other districts, the beds of rock-salt have been reached by 
water percolating through the oyerlying strata, converting the rock- 
salt into brine. This is pumped up to the surface, and the water 
evaporated from the brine by bottom furnace heat. 

Hot salt brine is a powerful remedy for rheumatic affections, 
and a tonic. Brine baths are largely patronized for this purpose at 
Droitwich, &c. 

5. Uses. — (a) The uses of salt are many and important. Large 
quantities are exported from the Mersey, especially to India, to 
flavour insipid food. 

(6) Again, immense quantities are used in the making of chemicals 
round the Mersey and Tyne. 

(c) The home consumption is also great for domestic purposes, 
to preserve food (flesh and fish especially), and to give savour to food. 

Salt pork and salted beef are not, however, so much used now 
on sea-voyages as formerly, as tinned fresh meats have largely taken 
their place. Even for preserving fish, and especially herrings, in 
Norway and Scotland, less salt is used than formerly, as other pre- 
servatives are used instead. 

(d) A smaller quantity is used for cattle-feeding, and 

(e) For dressing land as a manure. 

SPECIMEN LESSON ON SALT. 

Apparatus. — Lump of rock-salt, and one of coal and of glass; 
table-salt, in lump and powdered; slip of glass; picture of salt mine. 

1. "What it is. — Here are three things, what do you call each? 
(Salt, coal, glass.)— How do they differ from each other? (The coal 
is black, the salt is white or red, the glass is white.) 

Now I take up a lump of white salt. What difference is there 
between it and the lump of glass? (One can be seen through, and 
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the other not.) — What is the difference between the lump of this 
salt, and the other lump? (One is white, the other is red.) 

Which is more like a stone or bit of rock? (The red.) — Then we 
will call that rock-salt. And as we use the other, when powdered, 
at table at meals, we will call that table-salt. What is the other 
difference between the rock and table salt? (One breaks more easily 
than the other.) — Then we must say, it is more " brittle." We will 
write this word brittle on the black-board. 

What water in the world is always salt? (The sea.) — If the sun 
were to dry up the sea, what should we find left at the bottom? 
(Salt.) — And if the rain fell on this bed of salt, what would become 
of the salt? (The rain would " melt " it.) 

What does your mother call the salt water she makes to put meat 
into, to keep it? (That is brine.) — Then what would the rain turn 
the salt to? (To brine.)— But suppose, instead of the rain falling 
on the bed of salt, a river ran through it, what would happen then? 
(The river would "melt" it, and carry it away out to sea.) 

So you see the salt first came out of the sea, and now it has gone 
back again to the sea. 

2. How Obtained. — We said that the rain that fell on our bed 
of salt would turn it to brine. • But this brine would sink into the 
ground as the rain does. What becomes of rain when it sinks into 
the ground? (No answer.) — It comes out again in springs, or fills 
up great hollows underneath the ground. Then where shall we find 
our brine? (Some of it under the ground.) — How shall we get at it 
there? (No answer.)— How do we get at coal under the ground? 
(We dig a shaft like a well, and work the coal-mine.) — Then we must 
dig a well and pump up the brine. 

But what must we do to the brine when we have it on the top? 
First notice what I do with the salt water in this glass put over the 
fire. (We must boil off the water, to get the salt left behind.) But 
if we lived on the sea-shore, how could we get the salt out of the 
brine or sea- water there? (Dry the water off with the sun, and 
leave the salt behind.) 

So you see in both cases we do the same thing. We use heat to 
drive off the water. Only in the one case the heat comes from the 
sun above, and in the other case from the fire beneath. 

But suppose our salt water under the ground were to dry up of 
itself. What would be left behind then ? (Salt.)— And if it were 
mixed up with dirt, what sort of salt would it be? (Rock-salt) 
How shall we get that up to the top — by pumping? (Get it up like 
coal.) — In what ways is a coal mine like a salt mine? 
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(1) Both are underground, and both are called " mines." 

(2) Both salt and coal are solid. 

(3) Both have pillars left to hold up the roof. 

3. Uses. — Why do we not eat potatoes, bread, dripping, soup, 
or broth, without salt? (They do not taste nice; they have "no 
taste.") — Why must we not put too much salt to our food? (It 
would not taste nice, and it would make us very thirsty.) 

When mother wants to keep meat, what does she do to it? (She 
puts it into brine, or sprinkles salt over it.) — What does tliat do? 
(It keeps the flies away.) — Tell me some food that is served in this 
way. (Beef, tongues, pork; herrings, cod, and other fish.) 

But if salt makes our food taste nice, what had we better do to 
the cattle's food? (Give some to it, too.) — In what two ways could 
we do so? (Sprinkle some on their food.) — And the other way? 
(No answer.) — Well, suppose I put a large lump of the rock-salt in 
a field, what will the cattle do? (Lick it with their tongues.) 

Some plants grow better by the sea-shore than away from it. 
What is the reason ? (No answer.) — Some plants are like animals in 
wanting salt. And very many plants are all the better for just a 
very little of it. So we can sprinkle a little on the ground for them. 
What happens if we sprinkle too much on the grass and weeds on 
the path ? (It kills them.) 

NOTES OF A LESSON ON SALT. 



Matter. 



L What it is 1 — 

A mineral (dug out of the ground). 
When rain gets to beds of rock-salt 
it turns them into brine; 3 when a 
river flows over or through salt 
beds, or rocks with salt in them, 
it carries the salt to the sea; hence 
saltness of sea everywhere. 

It is (a) white in table gait, 
but red and variously coloured in 
" rock-salt" z from earthy matters 
mixed with it. 

(b) Brittle, or easily broken, as 
seen in crushing a lump by " pres- 
sure.'"* 10 

(c) It cannot be seen through; each 
particle is similar to ground glass 
in this respect. 

(d) It will "melt" (dissolve) in 
water. 8 • 



Method. 



1. Introduce by showing a lump of salt, 
and asking what it is. 

2. Make some brine in front of the class 
from salt and water. 

3. Show a piece of rock-salt to the class, 
asking for its visible properties. 

4. Teacher should do this, and contrast 
with iron. 

5. Let teacher melt salt in water, and 
then place a few drops of the brine on a 
slip of glass, and evaporate over the fire 
or gas, leaving the salt behind on the slip 
of glass. 

6. Draw a sketch of a salt mine. 

7. Name other substances obtained from 
mines. 

8. If not, what would happen? 
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Matter. 



II. How Obtained— 

(a) From brine springs, pumped 
up as brine, and the water driven 
off by heat from a furnace, and the 
salt left behind. 

(b) From the sea, the water driven 
off as in (a), or dried up by the 
mn. 

(c) From mines, dug out as rock- 
salt, like coal 6 7 , large pillars of 
salt being left here and there to 
support the roof. 8 

in. Uses— 11 

(a) For preserving and curing 
meat. M 

(b) As food for cattle. M 

(c) In food, and to make food 
taste better. 14 

(d) As a ma nitre, to make plants 
grow better. 15 



Method. 



9. Show a piece of common salt, and 
obtain these qualities from the class. 

10. What other substance is brittle? 

11. Most of these can be elicited from 
the children. 

12. Name different kinds of meat, &c. , 
salted, as salt beef, bacon, hams, salt her- 
rings, cod, &c. 

13. Explain that lumps are often placed 
in fields for cattle to lick. 

14. All people, civilized and savage, 
must have it in food; every grown-up per- 
son has about \ lb. weight of it in his body. 
Our tears are salt. 

15. Only a little must be used for this 
purpose, as too much would kill the plants. 
Hence salt is used to destroy weeds in 
paths, &c. 



14. TEA. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Cultivation and Preparation.— The tea plant is chiefly 
cultivated in parte of China, Assam, and Ceylon. The cultivation is 
increasing in the two latter, and specially in Ceylon, where it has 
been cultivated only quite recently. 

It is a low, bushy shrub with leaves having serrated edges. 

For black tea, the picked leaves are first left in heaps for one or 
two days, exposed to the action of the air. They are then rolled 
by hand, dried, and roasted. 

For green tea the leaves are dried as soon as picked. 

2. Essential Principle of Tea. — Tea contains a white, crys- 
talline substance called theine, besides tannin, aromatics, which 
give it flavour and bitterness, and other substances of less impor- 
tance. The active principle of tea is the theine. 

The theine forms about 2 to 3 p.c of the dry weight of the leaf. 
The tannin forms about 26 p.c. of the dry weight of the leaf. 
The aromatics are in very small quantity; and the bitter sub- 
stances are only extracted after long infusion. 



Tea was introduced into England 
two hundred and fifty years ago, 
and was then sold at £2, 2*. per lb. 

3. Physiological Action of 
Tea.— (1) Tea is not a food. It 
contains very tittle tliat could build 
up tissue. 



(2) It increases the amount of carbonic acid gas expired, and 
also the quantity of air breathed. 

(3) It does not affect the rate of respiration or of pulsation. That 
is to say, it increases the tissue change, without itself affording any 
support to the body. 
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(4) It quickens the intellectual faculties. 

(5) It does not stimulate the muscular system. 

(6) It lowers the temperature by inducing increased perspira- 
tion. Drinking too much tea is followed by considerable exhaustion, 
which may last for many hours. 

(7) Sir W. Roberts has proved by his careful experiments that 
tea has a very powerful action in delaying the digestion of starchy 
foods by the saliva. This action is due to the tannin retained in 
tea, and the addition of a small quantity of bicarbonate of soda to 
the tea prevents this retarding action. 

(8) Tea also very considerably delays the digestion of meat foods 
in the stomach. This retarding action is also seen in varying degrees 
with coffee and alcohol. 

Tea is best taken towards the end of the meal, so as to allo\7 
salivary digestion to commence ; aud it should not be taken strong. 

NOTES OF LESSONS ON TEA. 

{These Notes will require several lessons.) 

Apparatus. — Myrtle plant or a spray of one. Dry black and green 
tea. Tea leaves moistened and untwisted. Picture of tea plant. Piece of 
lead-foil. Dried sage or mint, some small dead leaves, dried senna leaves. 
Some hot water and a tea-cup. 



Matter. 



I. What Tea is— 

Tea is the dried leaf of a culti- 
vated evergreen plant of the myrtle 
tribe. The edge of the leaf is notched 
like a saw (serrated), as in the sting- 
ing nettle. 

Tea as a beverage is an infusion 
of the leaf, made by pouring boil- 
ing water on the leaf, and letting 
it stand to draw out the extract. 

It is only the juice that is wanted 
to refresh us. Coffee is a similar 
instance, and so is senna taken as a 
medicine. 

It cannot be grown in this coun- 
try, so we have to send for it a long 
way off, to countries thousands of 
miles across the sea. It is very re- 
freshing both hot and cold, and the 
best cooling drink in the hay and 
harvest-field when drunk cold. 



Method. 



Refer to common beverages, and ask the 
children what they drink at the afternoon 
meal. Draw from them that tea is made 
from leaves. Moisten some tea leaves, and 
untwist them, showing shape and size, and 
draw them on the black-board. 

Inquire from children what happens to 
leaves on trees and bushes in winter time. 
Ask what trees and bushes keep their 
leaves green in winter (holly, &c. ). And 
explain the meaning of "evergreen " as 
applied to a bush or plant that always 
keeps some leaves on it in a green state. 
Show picture of the tea plant with its 
white rose-like flowers. Let children ex- 
amine tea leaves, unroll them, and see 
their saw-like edges. Compare these with 
dried senna leaves, and refer to other 
leaves of plants used for food, as cabbage, 
cress, mustard, lettuce, and salads gener- 
ally. 
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Method. 


IL The Plant- 
fa) Height of the plant. 
The tea plant is allowed to grow 

until from 3 to 5 feet high, and is 

then trimmed or pruned. 

(6) When gathered. 

When the plant is three years 
old the young leaves, which give 
the best tea, are picked. There 
are three other pickings in the 
season, with about a month be- 
tween each. 

Each picking becomes worse than 
the former, and the last gives very 
poor tea. 


(a) Compare the height with that of a 
currant bush. Explain that the plant is 
pruned, and kept at this height to make it 
grow more bushy, and also to enable the 
pickers to reach the leaves more easily. 
Illustrate this by the trimming of hedges 
in our own country. 

(b) Show in a myrtle, which is like a tea 
plant, which are the buds and young leaves. 
Explain that the buds contain most juice, 
and that old leaves of plants become dried 
and more withered. Compare the pleasant 
eating of the " hearts " of lettuces and cab- 
bages with the coarser outside leaves. Tell 
class that the choice pickings of buds of 
very best teas cost one hundred times more 
than of common sorts. 

Gather from class that spring is the best 
growing time of the year, and that all 
plants are then fullest of juice {sap), and 
freshest. 


III. How Prepared— 

The leaves intended for J)lack tea 
are spread out in the open air to 
dry, and then roasted in iron pans 
over a fire. While roasting, the 
leaves are rolled between the handa 

For green tea exactly the same 
kinds of leaves are used, but they 
must be dried over the fire very 
quickly, and not left to dry in the 
open air. 


The difference in the drying of black 
and green teas may be illustrated by show- 
ing the difference between the colour of 
sage, and other herbs, dried for use, and 
the discoloured leaves which cling to the 
plant in winter. Explain that during the 
roasting great care must be taken that the 
leaves do not scorch or burn, as this would 
dry up all the juices that give the flavour 
to tea. Show a picture of a Chinese tea 
garden, with tea gatherers at work. Ex- 
plain each item in this, e.g. height of 
bushes, baskets slung over shoulders, &c. 


IV. Packing — 

The tea is then packed in wooden 
boxes lined with lead -foil. As we 
cannot grow tea in England, we 
have to bring it from a long way 
off, from two countries children 
will hear about by and by, viz. 
India and China. It must be well 
packed to keep it good. 


Show a piece of lead -foil, and explain 
its uses (to keep in the strength of the 
tea, and to keep out the damp). As the 
tea comes across the sea, without the lead- 
foil it would get mouldy, and then it would 
be spoilt. 

Show a picture of a tea-chest. 


V. To make Tea* — 

When mother makes tea she puts 
one tea-spoonful for each person 
into the pot, which she has first 


Do all this before the children, and 
finish by adding a little sugar and milk to 
the infusion. Insist that the water must 
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Notes op Lessons on Tea.— Continued. 



Matter. 



made warm by pouring hot water 
into it. She then puts on the lid, 
and lets the tea "stand" to "mask." 
This means that the hot water 
draws out the strength or "good- 
ness"ofthetea. We tell the strength 
by the colour. . 

More people drink tea than any 
other beverage. It is cheap, refresh- 
ing , and will not intoxicate like beer, 
wine, &c. French people drink 
more coffee than tea; but people 
in Australia (a country a long way 
off) drink even more tea than we do. 



Method. 



be boiling hot, and only boiled just when 
wanted. Show difference in the appear- 
ance of the leaves after this process. Now 
the shape and size are readily seen. 

Tell class that tea should not be drunk 
too often nor too strong, and that it is not 
so good for little children as milk. 

Tell class that a cup of tea costs about 
a farthing, and that beer would cost four 
times as much, and not "quench the 
thirst " so well. Tell them that cold tea is 
the very best drink in hot weather for this 
purpose, and for haymakers, &c. 



15. COFFEE. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Cultivation and Preparation. — Coffee berries are the 
seeds of a shrub, native to Abyssinia, but which is now cultivated 
in the West Indies, Ceylon, India, Brazil, Arabia, &c. 

The fruit is red, and resembles a cherry. The plant continues in 
flower during eight months of the year, and there are three harvests 
annually. The " beans," or berries, grow in pairs, with their flat 
faces placed together, both inclosed in a hard membrane and sur- 
rounded by a pulpy pericarp. 

The beans are roasted in order — 

(1) To render them friable for subsequent grinding. 

(2) To develop their aromatic principles. 

The roasting is effected by putting the beans into an iron cylinder 
and slowly turning this round over a fire. 

2. Active Principle. — The active principle of coffee is caffeine, 
which is probably identical with theine. There is only about *8 
p.c. of caffeine present, and about 5 p.c. of cotfeo-tannic acid. 

In preparing coffee for the table we make an infusion as with tea; 
that is, we pour boiling water over it. But we should not boil the 
mixture. 

3. Physiological Action. — The action of coffee has some 
important differences from that of tea. Thus — 



(1) Coffee is a powerful excitant of the respiratory functions. 

(2) It increases the rate of beating of the heart. 

(3) It increases the rate of respiration. 

(4) It decreases perspiration (while tea increases it). 

(5) It scarcely at all retards salivary digestion. 

(6) As regards, however, the gastric digestion, it exerts a retail 
ing influence as marked as that of tea; and since infusions of coffi 
are generally stronger than 

those of tea, its retarding 
influence probably exceeds 
that of the latter. 

Coffee is hence a better 
beverage for persons of weak 



It is more fitted for break- 
fast-time than tea is, be- 
cause in early morning the 
skin is more active than 
later in the day, and the 
heart is not then so active. 
If taken after dinner it 
should be taken soon after, 
and not when the gastric 

digestion has reached its coffee Plant, 

greatest activity. 

(7) During and after exposure to cold no stimulant is more 
useful than coffee. Alcohol does not protect against cold, but coffee 
does so by powerfully stimulating the heart's action. 

NOTES OF LESSONS ON COFFEE. 

(Time Sottt will require uttral Iwiob.) 

Apparatus. — Black-board, &c A few unroasted and roasted coffee 

berries, a little ground coffee, picture of a coffee plant, and requisites for 

making coffee. 



Matter. 



Method. 



I. Description of Coffee Plant- 
Is! Learti.— The coffee plant 
an evergreen which has dai 
leaves like those of the lai 
grows on hillsides in wan 
tries, as the tea plant does, 



ron 1 
It ! 
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(6) Flowers. — The flowers grow 
all round the branches, and re- 
semble those of the jessamine. 
They grow for eight months in the 
year, and so produce three crops 
of coffee berries annually. They 
open very quickly, but soon droop. 
While in full bloom the tree ap- 
pears as if sprinkled with snow. 

(c) HelglU. — From 12 to 15 feet, 
pruned down to 6 feet, to produce 
more fruit. 

(d) Berries. — Out of each flower 
grows a dark red "bean " or ' 'berry" 
which contains two oval seeds, with 
flat sides apposed, both inclosed 
in a hard leathery skin. 



II. Coffee Planting— 

First, the heavy forest timber is 
cut down. When dry the trees are 
set on fire. 

Then small holes, 18 inches across 
and IS inches deep and 6 feet apart 
are dug. Fine soil is put into these, 
and the plants put in this. 

After three years the plants are 
"topped" or cut down to 4 feet. 



Method. 



(6) Show position of the flowers in the 
picture, and compare with jessamine 
flowers. Tell class that flowers first come, 
and then when they drop off the fruit 
comes as a berry, nut, &c. The coffee 
berries take the place of the flowers in the 
picture. 



(c) Compare with the height of a man. 
Illustrate by pruning of English fruit trees 
to grow more fruit and less wood. 

(d) Explain that the berries are round, 
dark, and fleshy, like cherries, with two 
berries instead of one stone inside. Show 
a coffee-berry, and draw from children its 
shape: oval, flat, and curved sides. 



Point out that the trees are wild ones in 
a " wild country," and that they are burnt 
to get rid of them, and to make ashes for 
manure. 

This distance gives room for each tree to 
grow. Compare with the way in which 
cabbage plants are planted. 

This height allows the labourers to prune 
them, and get at the crop at the right time. 



III. Harvesting— 

(1) When the berries are ripe they 
are shaken down and caught in 
cloths. They are then dried in the 
sun and the soft outside part is 
removed. 

(2) They are next put between 
wooden rollers in circular troughs to 
break the tough skin, and separate 
it from the seeds or berries inside. 

(3) The berries are divided into 
large, small, and middling -sized 
ones for the market. 

(4) Roasting. —The berries are 
now roasted in a hollow revolving 
cylinder over a slow fire until they 
are of a chestnut-brown colour. 

The berries should be roasted 
only just before being used. 

The roasting is, {a) To make the 
berries more easily ground in the 
mill. 

(b) To bring out the flavour. 



(1) Point out the care needed that rain 
may be kept off the drying crop in a coun- 
try where thunder-storms break suddenly. 



(2) Explain how the rollers break the 
husks, and how the circular troughs keep 
together the berries. 

(3) Compare the sorting with similar pro- 
cess in dealing with potatoes, apples, &c, 
for the market or for storing. 

(4) Explain that this is done that the 
roasting may be done equally. This may 
easily be shown by roasting a few berries 
in a shovel over the school fire. Compare 
with parching peas. 

Explain the meaning of ' * cylinder " with- 
out using the name.' A little piece of butter 
must be added to prevent them burning, 
and a little sugar to improve the colour. 

Contrast roasted and unroasted berries 
in colour, taste, and smell 
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Method. 


(5) Grinding. — The berries must 
be finely ground in a coffee-mill 
that the hot water may extract all 
the flavour. 


(5) A small house coffee-mill should bo 
shown, and a few berries ground before 
the children. 


IV. How Prepared for the 
Table- 
Coffee is prepared by pouring 
boiling water over it, and letting 
it stand from 5 to'10 minutes. Milk 
and sugar are added to suit taste. 
Another way is to put the ground 
dry coffee into a coffee-pot, and 
hold this over the fire to become 
thoroughly hot through, then fill 
up with boiling water. "Bring 
this to the boil;' fine it by pouring 
twice into a cup, and giving time 
for it to settle. 


Have a little boiling water near, and 
make some coffee. 

This is to get out the flavour from the 
berries into the water. Tell children that 
coffee should be ground just before wanted 
for use; that chicory, of which some should 
be shown, is mixed with it to reduce cost; 
and that "grounds" must be kept out by 
" straining" or careful pouring out. It is 
better for breakfast than for tea. Some 
people cannot sleep after drinking it at 
night. 



16. SUGAR 

NOTES OF LESSONS ON SUGAR. 

[Tins and some following subjects are generally well known by teachers, and will 
require no "Special Information." This can also be procured from " Common Things" 
and "Familiar Objects" by the same publishers.] 

Apparatus. — Lump and moist sugar; pictures of sugar-cane and 
plantation. A woollen bag, a sieve, treacle, a piece of bamboo cane, slip of 
glass, salt, sugar-candy, and some charcoal. For figure see p. 65. 



Matter. 



I. What Sugar is— 

Sugar is chiefly obtained from 
the sugar-cane and from beet-root. 
Sugar Cane. 

(a) The sugar-cane is a tall, 
jointed, solid-stemmed, grass plant, 
grown in hot countries. It has 
" sheathing," tapering leaves like 
other grass plants. 

The plant is like and unlike the 
wheat plant. It is larger and more 
juicy. 



Method. 



Obtain from the children a list of things 
having a sweet taste, as sugar, treacle, 
confectionary sweets, syrups, &c. 

(a) Squeeze the juice out of the stem of 
some succulent plant, as chickweed, dande- 
lion, &c. Every plant contains juice (sap), 
but in some the juice is sweet, and contains 
sugar. 

Show a picture of the sugar-cane, and 
of a sugar plantation. Prove from acces- 
sories of the picture (scant dress of workers, 
&c. ) that it grows in hot countries. Com- 
pare with full-grown wheat plant. 
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Notes of Lkssons on Sugar.— Continued. 



Matter. 



(6) Size. 

It reaches a height of from 8 to 
20 feet, and is about 2 inches thick. 

(c) Appearance. 

The stalks or stems are divided 
by joints, with long narrow leaves 
springing from each joint. When 
fully grown a bunch of pretty rose- 
coloured flowers appears on the top. 



II. How it is Obtained— 

(a) The ripe cane is cut down, and 
divided into short lengths, taken to 
a sugar-mill and crushed between 
large iron rollers, which press out 
the juice, which runs into large 
pans under the rollers. 

(b) The sticky juice is then boiled, 
and allowed to cool ; when cool, littl e 
crystals of sugar are formed. 

(c) It is then put into a large 
cask with little holes in the bottom, 
when a brown liquid called treacle 
drains through. This is sugar that 
has not crystallized. 



III. Refining of Sugar— 

(a) The sugar is sent to this 
country in a raw state. It is then 
dissolved in warm water, and filtered 
through bags made of twilled cot- 
ton, with hemp or thick folds of 
woollen cloth around them. When 
filtered the liquid is quite clear, 
though still brown. 

(6) It is then filtered through 
"animal charcoal" (made of burnt 
bones). This takes away all the 
brown colour. 

(c) The colourless liquid is again 
boiled, put into moulds, and left to 
cool. 

(d) A plug is then taken out at 
the bottom of the mould, and the 
liquid portion escapes beneath. 

When it is quite cool it is dried, 
and forms a solid mass. 

The liquid that is drained off is 
syrup. 



Method. 



(b) Compare this size with height on 
wall, and with height of men in the 
picture. 

(c) Illustrate joints by those on a school 
cane. Also notice the way in which the 
leaves spring from stem. Draw diagram 
on black-board of the leaf spread out flat. 



(a) The short lengths are to assist the 
crushing. To make this process quite 
clear, refer to a wringing machine and tub 
placed beneath to catch the water squeezed 
out. 

(b) Show crystals of raw sugar, and call 
attention to the brown colour. Do the same 
with sugar-candy, Also dry a salt solution 
on a slip of glass, to get crystals of salt. 

(c) Show some treacle, and explain the 
action of the holes in the cask by referring 
to sieve or colander. Tell the class that an- 
other name for treacle is " molasses," and 
that refined treacle is called "golden 
syrup." 



(a) Show specimens of raw and loaf sugar, 
and note their difference in colour. 

Show the action of a filter by pouring 
muddy water through a woollen bag, 
through blotting paper, and fine muslin. 
Explain that this process strains out the 
coarser parts. 

(b) Show a piece of wood charcoal, and 
char a stick in the fire to make it. 



(c) Show specimens of white sugar, and 
refer to shape of a " sugar-loaf," as deter- 
mined by that of the "mould" in which 
it was cast. 

(d) Show some golden syrup t and notice 
the difference in colour between this and 
treacle. 

Inquire for what foods treacle, golden 
syrup, and sugar are employed. 



 ^ •ssa.i^s 



17. POTATOES. 

NOTES OF LESSONS ON POTATOES 

Apparatus.— A potato plant iti season, or a picture of one. Potatoes 

of different, Ethanca and sizes. A potato tuber just sprouting; a glass and 

a piece of muslin to ahow starch. 



I. What the Potato is- 

(") The potato is one of our most 
useful vegetables. It is a " <uber," 
or swelling of tbe underground 
stem. 

Besides the underground stem, 
with potatoes on it, there is the 
stem above ground, with leaves and 



of .■■-; 






inly 



plants have an outside skin, 
bark, shell, (sc, to protect tender 
inside portion. The watery nature 
of the potato is seen by squeezing 
a portion of the inside tightly, when 
tbe liquid becomes -risible. 

[(11 Outside— SUa. 
P0TAT0L„„,„ HE . 



| (2} Inside— i 



(a) Ask children to name some of tbe 
things they have for dinner, amongst which 
tbe potato wiil be given. Draw from thero 

stow an underground stem of the potato 
plant, with potatoes on it. Show that the 
rnots do not have potatoes on them as the 

(6) Show a potato ; cut off a piece and 
compare the colour of the inside with that 
of the skin. Point out the " tyes," and 
show in a sprouting specimen, that it is 
from those the potato begins to grow. 
Scrape the insirie of a potato into a muslin 
bag, and then put it into a glass of water, 
squeezing* it until tbe water becomes mitiy. 
Produce the same effect with starch, Sour, 
and water. 

Explain that the effect in both cases in 
caused by the itanh, which afterwards 
settles to the bottom. 
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Notes op Lessons on Potatoes.— Continued. 



Matter. 


Method. 


II. How Grown — 

(a) Small potatoes, or cut portions 
of larger ones, are placed in rows 
in the earth. The eyes sprout out 
into stems. When the new plant 
comes a little above the ground, 
the earth is hoed up round it to 
keep the roots well covered. 

(b) When the tops begin to die, 
the potatoes are dug up, each plant 
yielding many potatoes of different 
sizes. Round "sets" give round 
potatoes, and kidney "sets" kid- 
neys, &c. 


(a) Some of this may be drawn from the 
children, as many of them will have seen 
the "sets" put into the ground, and the 
plants hoed up in their own gardens. 

The potatoes are put into rows to allow 
of hoeing up, and clearing off weeds, and 
to economize space. Point out beauty and 
utility of orderliness. 

(ft) Explain why some potatoes are called 
' { kidney" potatoes, from their being longer 
than broad, and flattened. 

Ask children in country schools to give 
the names of the kinds of potatoes grown 
by their fathers. 


III. How Eaten— 

Boiled, steamed, roasted, baked, 
fried. 

It is eaten by itself, or more 
commonly with meat, boiled, baked, 
roasted, or fried; also with fish 
cooked in the same manner. 

It forms a staple article of diet 
among the Irish peasantry. 


Draw from the children some of these 
different methods of cooking potatoes, and 
show how they are prepared for cooking 
and washing , and peel one before the class. 
Explain that it must be pared thinly, for 
two reasons: First, as the best part of 
the potato lies underneath the skin, and 
second, to prevent waste. Tell class that 
when the potato was first brought to this 
country it was eaten as a salad, raw. 



18. GINGER 

NOTES OF A LESSON ON GINGER. 

Apparatus. — Picture of ginger plant, and a piece of underground 
stem of a fern, and of lily of the valley. Pieces of ginger; ground ginger, 
essence of ginger, and preserved ginger. For figure see p. 65. 



Matter. 



I. What it is— 

Ginger is the fleshy root-stock, or 
underground stem of a plant (like 
the lily of the valley), growing in 
hot countries. It is eaten pre- 
served and dried; and has a warm, 
agreeable taste which children re- 
cognize in ginger-bread. It is also 
used in making puddings. 



Method. 



Show several kinds of spices, including 
ginger, and ask for their names. Draw 
from the children that the part under- 
ground is usually the root. Explain that 
sometimes the stem creeps along under the 
ground, as in twitch, and potatoes, and 
ferns. Show any of these, and compare 
with dried ginger. 



SEEDS. 
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Notes of a Lesson on Ginger.— Continued. 



Matter. 


Method. 


II. The Plant- 
fa) The ginger plant grows to a 
height of three feet. 

When the leaves on the upper 
stem wither, the underground stem 
is taken up, scraped, washed, and 
dried in the sun, or scalded in boil- 
ing water and then dried. 

(ft) For preserved ginger, it is 
gathered green, and while soft pre- 
served in syrup. 


(a) Refer to fronds coming off the under- 
ground stems of ferns; let these illustrate 
the ginger plant. Show pieces of black 
and white ginger, also ground ginger. Call 
attention to their cleanliness, and dryness, 
and woody character. 

(ft) Show a piece of this, and also syrup, 
in which it is preserved. Point out the 
difference between it and dried ginger. 


IH Uses- 
fa) As a medicine. It is com- 
forting and soothing to the stomach 
irritated by flatulency. 

(ft) To flavour food. Ginger-pud- 
ding and ginger-bread, 

(c) As a preserve. 

(d) In ginger-beer and ginger-wine. 


(a) Draw from the children what they 
have to cure wind and spasms. 

(ft) Ask children what they have seen 
their mothers use to flavour apple pies and 
puddings; and what she uses when pick- 
ling, (c) Point out that the ginger is used 
whole, or as a powder. 



19. SEEDS. 

NOTES OF LESSONS ON SEEDS. 

Apparatus. — Pods of pea, bean, and wall-flower. Seed-vessels of 
poppy and pansy, apple, orange, and lemon. Ears of wheat, barley, and oats. 
Wheat growing in a flower-pot in school. Seeds of sycamore and dandelion. 
Rice and mustard seeds. Pepper-corns. Caraway seeds and linseed. 
Cocoa and coffee nibs. 



Matter. 



Method. 



L What Seeds Are- 
fa) The part from which a new 
plant generally grows; contained 
in a seed-vessel. 

The seed is like the " baby," and 
the seed-vessel like the cradle. 

The seed is also protected by a 
shin as the baby is by clothes. 
When it sprouts and grows up part 
goes upward to the light to make 
the stem, and part downwards into 
tlte darkness to make the root. 



(a) Show a furze flower with a pod in* 
side of it; ditto with garden pea, sweet- 
pea, Windsor-bean, &c, to show that as 
the flowers die a pod or other seed-vessel 
appears. 

Explain that this seed-box contains the 
seed, which, if sown in the ground, will 
produce a young plant. 

Show class a germinating Windsor-bean, 
with the radicle (infant root) growing in 
one direction, and the plumule (infant 
stem) growing in the other. 
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Notes of Lessons on Seeds. — Continued. 



Matter. 



(ft) Seeds are of many kinds, sizes, 
shapes, and colours. 

Some are contained in a pod, 
e.g. pea, kidney and Wood beans, 
laburnum, wall-flower, &c. 

Some seeds are protected by a 
fruit composed of a juicy pulp, as 
apple, pear, orange, lemon, &c. 
This pulp is, like the baby'sfeediug- 
botile, to give food to it when just 
sprouting. 

(c) Others are in hard stones, 
which split open and let out the 
kernel. 

(d) Some seeds grow in ears, as 
in all grass-like plants, as wheat, 
barley, oats, and rice. Each seed- 
berry is covered with a skin or husk, 
and in addition wheat and oats have 
chaff or scales. 

(e) The seeds of some plants have 
" wings" or " hairs," that they may 
be carried by the wind to some dis- 
tance, as in the case of dandelion 
and thistle. 

(/) Others have hooks by which 
they cling to passing animals, such 
as cows, sheep, &c. In this way 
they get transported to a distance 
from the parent. 

(g) Others are carried away by 
birds, especially those in stones, as 
cherries and plums. 

{h) Some seeds are shot out or pro- 
jected from their pods, as in the 
common furze. 

II. Seeds Used for Food— 

(a) As vegetables. — Peas, haricot, 
broad, and kidney beans, lentils. 



(b) For bread and puddings. — 
Wheat, oats, oatmeal, rice, barley, 
maize. 

(c) To flavour food. — Caraway 
seeds, mustard, and pepper-corns 
(ground). 

(d) For beverages. — Coffee and 
cocoa. 

(e) As a medicine. — Linseed. 



Method. 



(ft) Show full-grown pods of bean and 
pea for the class to see that each pod con- 
tains many seeds; also show fruit and 
seed-vessels of poppy, cucumber, orange, 
lemon, apple, pear. Show that the pod 
dries up and splits asunder, and lets out 
seeds; but that the flesJiy fruits rot and let 
out the seeds, which fall to the ground and 
take root. 

Draw from the children the names of 
other juicy fruits which contain the seeds, 
as currant, gooseberry, &c. 

(c) Illustrate this in damson, peach, 
plum, or cherry, showing the seed or ker- 
nel inside the stone. 

(d) Show ears of wheat and barley, and 
let the children pick out some of the grains. 
Show how each becomes a plant, by pull- 
ing up some of the plants previously grown 
in a flower-pot for this purpose. 

(e)—{h) Show sycamore seeds, which are 
well known to children as " pigeons," from 
their capability of flight on the wind. 

Point out that there is not room at home 
for all the family. Some go away to get 
their living. There is also not room for 
the parent plant and all the young ones; 
so some are carried abroad by winds, 
streams, and animals, to find a place to 
grow in for themselves. Show dandelion 
seeds, which children know under the name 
of "clocks." Draw from them that by 
means of the hairs they can blow the seed 
about. 

Point out the seed at the bottom of the 
hairs. 



(a) Show specimens, and draw from chil- 
dren names and uses of each so far as they 
can tell these, and help them when they 
cannot do so. 

(ft) Inquire from class what food each of 
these cereals gives us. 

(c) Ask what mother puts into a seed- 
cake to flavour it. What do we eat with 
meat to make it taste nicer ? 

(d) Refer to lesson on coffee. 



(e) To make poultices. 
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20. MUSTARD. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Kinds. — There are two varieties of mustard — the white and 
brown. For figure see p. 65. 

2. Cultivation. — The seed is chiefly grown in Lincolnshire, 
Yorkshire, Cambridgeshire, and Essex. This English mustard is the 
best, but some is also imported from Holland. 

It is an exhausting and precarious crop, as it is seriously damaged 
by bad harvest weather. 

3. Preparation. — To ensure the complete removal of dirt, the 
seed is first thoroughly dried in kilns. The seed is then put into 
dressing machines, by which the undersized seeds and extraneous 
matters are riddled out, and the dust winnowed away. 

It is then passed over sloping metal plates to fall below between 
rollers as a pale olive-green mustard meal. 

It is next completely pulverized by giant pestles or pounders, 
tipped with rounded metal, like the stamps of ore-crushing machines. 

The next process is that of separating the bran from the flour of 
the mustard meal. 

This is done by sieves of silk lawn kept in motion, the flour falling 
through them in a fine " golden shower" until the husk is retained. 

The process is repeated with sieves of a finer mesh, with 300 
strands of silk to the inch. (The husk is afterwards treated as a 
"residual product.") 

The fine flour of the white is mixed with that of the brown variety, 
in different proportions according to the kind required, as each has 
special properties of its own, which act and react on each other. 

4. Properties. — The white seed has little pungency, but develops 
a peculiar " ferment," which brings out freely the pungent flavour 
of the brown seed. 

In its pure form the flour of mustard would be much too pungent 
for the palate. It is therefore mixed with such an innocuous matter 
as wheaten flour. 

5. Use. — The use of mustard as a condiment is to excite the 
sense of taste, and to bring out the flavour of foods. It is generally 
eaten with beef, pork, veal, ham, and bacon; but not with mutton. 
It is a very usual accompaniment with ham, and ham and beef sand- 
wiches. It is also used by itself, or mixed with linseed, for making 
poultices. 
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NOTES OF A LESSON ON MUSTARD. 



Matter. 



I. What it is— 

The meal or flour of white and 
brown mustard seeds crushed to a 
fine powder. 

The seeds are gatJiered from plants 
grown in England and countries 
abroad. 

Wet would spoil the seeds at 
harvest time sooner than it would 
wheat, barley, or oats. There is 
no chaff to protect the seeds against 
the wet; and the seeds soon sprout 
or "grow" (germinate) with wet. 

It is therefore a crop that is very 
uncertain. The farmers that grow 
it send in the seeds to the manu- 
facturer and he fixes the price. 

We do not eat mustard by itself 
like wheat. It is only eaten, like 
salt and pepper, to add to the taste 
of foods proper. 



Method. 



Show the class some white, and some 
brown whole mustard seeds, also some 
mustard meal made out of these. 

If the lesson be given in summer-time 
show the class a wild mustard plant in 
flower out of the hedges. They will then see 
that it is one of the cross-bearers (Cruci- 
ferie) with four coloured flower leaves. 

Let the class compare the thin skin of 
mustard seed with the cfiaff of wheat and 
oats. 

Have some mustard grown in a pot, and 
some grown on a flannel wrapped round 
an overflowing bottle of water, to show how 
the seed germinates. 

It will also grow on the top of soil in a 
box, if the soS be kept moist. This can 
be shown in the school 



II. How made— 

(a) The seeds are first thoroughly 
cleaned from dust of the harvest 
field. 

(b) They are then dried. 

(c) They are next sorted into 
small and great. 

(d) They are afterwards winnowed 
to blow away any dust with them. 

(e) They are next ground with 
rollers and pestles. 

(/) The bran (husk) is then sepa- 
rated from the flour (meal) through 
fine sieves. 



The reason and necessity for these 
processes can be partly gathered from the 
children themselves. 

The different stages can be best illustrated 
by reference to actual specimens, which 
can be gratuitously obtained for school 
purposes from Messrs. Colman, Callow 
Works, Norwich, or from Messrs. Keen 
&Co. 



III. Properties— 

(a) Mustard is hot, biting (pun- 
gent), and exciting to the palate. 
It brings out the full flavour of 
beef, pork, &c. 

(b) It is also used for making 
poultices, as it irritates the skin to 
which it is applied, and draws the 
blood thither away from parts that 
are inflamed. 

(c) The oil of mustard is used to 
rub on parts affected with rheu- 
matism. 



(a) Ask a child to eat one or two of the 
seeds, and inquire her experience in doing 
so. 

Make a little mustard before the class for 
such use. 

(b) Spread a little on rag in form of a 
mustard poultice. Inquire from class for 
what they have seen these poultices used, 
and their effect on the skin. 

(c) Show one of Colman's bottles of this. 
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21. FOODS. 

SPECIMEN LESSON ON FOODS. 
SOLID AND LIQUID FOODS— HUNGER AND THIRST. 

1. Need of Food. — What do children go home for after school 
in the morning? (For their dinner.) — And for what after school in 
the afternoon? (For their tea.) — And what do they have before 
they come to school in the morning? (Their breakfast.) — And what 
before going to bed at night? (Their supper.) 

But why must they have " meals" like this? What would happen 
if they had no breakfast, dinner, tea, or supper? (They would feel 
very hungry.) — And, again, what would happen if they had no meals 
next day, and for many days? (They would die of hunger.)— So, 
from this, we learn that we must have food, or we should die. 

2. Need of Liquid Food. — But besides eating at meals 
children do something else. They do not " eat" coffee or milk. 
What do they do with these? (They drink them.) — What other 
kinds of food are drunk? (Tea and cocoa.)— So there are some kinds 
of foods that are eaten, and some that are drunk. 

This shows us that there are two kinds of foods. We must find 
names for these. Those that we drink we call liquid foods ; and 
those that we eat we call solid foods. 

We will write this down on the black-board: 

(1) "Solid foods are foods that we eat." 
(2) "Liquid foods are foods that we drink." 

3. Solid and Liquid Poods. — Now let us write down on the 
black-board the names of some of each of these : 

SOLID FOODS. 

Bread. Meat. Pudding. Eggs. 

Cake. Rice. Pie. Fruit. 

LIQUID FOODS. 
Tea. Coffee. Milk. Water. Cocoa. 

When we have no food for a long time .we become hungry. But 
what do we become when we have been for a long time without tea, 
coffee ? milk, or water? (Thirsty.) 
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So we can now write on the black-board, 

HUNGER AND THIRST. 

(1) "We are hungry when we get no solid food." 

(2) " We are thirsty when we can get no liquid food." 

(3) " We die if we keep hungry or thirsty for a long time." 

Refer to imprisoned miners suffering from hunger; and ship- 
wrecked sailors dying of thirst, and finish with an anecdote sugges- 
tive of heroism and resource in one of these relations. 

NOTES OF A LESSON ON FOODS. 

I. Solid and Liquid Foods, Hung er and Thirst. What ca uses each. 

II. Need for Solid Food, Appetite for mea Is ( Hu nger). 

III. Need for Liquid Food, Craving for drink (Thirst). 

IV. Instances of V a ^ Solid foods ( Animal and Vegetable foods). 

f(b) Liquid foods (Beverages). 



22. WATER 

FIRST SPECIMEN LESSON ON WATER. 

1. What it is. — What is this I have in the glass? (Water.) — 
Is it a solid or liquid? (Liquid.) — Why do you say it is a liquid? 
(It runs on the table when poured out.) — When does mother use 
water? (When she cleans, and when she cooks.) 

When does she use it in cooking? (To make tea, coffee, cocoa; 
and to boil cabbages, potatoes, and turnips; to make broth and soup; 
and to make bread, puddings, and cakes.) 

2. Properties. — What is the difference between this glass of 
water, and this of milk? 

(1) The milk is white, the water has no colour. 

(2) The milk has a sweet taste, the water has no taste. 

(3) We can see through the water, but not through the milk. 

(4) What happens to sugar and salt when I put them in water? 
Let us see for ourselves. (They " melt" and go out of sight.) — Will 
everything I put into water do so? (No answer.) — Let us drop 
some sand and mud into water. The sand sinks to the bottom, but 
the mud floats about for a long time. Then we may say, water 
" melts " some solids. 

(5) What smell has the water? (It has none.) 
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(6) What happens to the water in the pond in the cold weather? 
(It freezes.) 

(7) What happens to it, when we boil it? (It goes off in steam.) 

SECOND SPECIMEN LESSON ON WATER 

1. Uses in Gleaning. — We said water was used for cooking 
and cleaning. We have seen what it does in cooking. Now let us 
see what we do with it in cleaning. Let us first see what there is 
to clean. 

(1) We wash our hands and faces. 

(2) We wash all our bodies in the bath or tub. 

(3) We wash our clothes. 

(4) We clean the house : — the floors, passages, stairs, and back- 
yard and front of the house. 

(5) We clean the furniture: — the tables, and cooking-pots and 
pans, the floor-cloths, &c. 

In all these cases we clean with water. It may be hot or cold. 
We may use soap and soda or not. But we must have water. 

2. Its Sources. — But we will see where we get our water from. 

(1) Some comes off the house-tops as rain. This is soft water. 

(2) Some comes from the tap, the pipe behind it, and the large 
" water-works " reservoir (or pond) behind that. 

(3) Sometimes we get it out of a well or a pump. This is hard 
water, and it is not fit to wash with. The soap will not make a 
nice lather in it. 

Washing powder and soda will turn hard water into soft. 



SUMMAKY OF LESSONS IN PART I. 

I. WJieat. — This is an annual, cereal grass, with hollow jointed stem 
and fibrous roots. It is very important as a food, from its general diffu- 
sion, great usefulness, and prolific character. There are many sorts — chiefly 
red and white, hard and soft. 

II. Flour. — This is sometimes adulterated with rice, alum, and plaster 
of Paris. There are many sorts of wheat -meal — as fine flour, seconds, 
tails or tippings, sharps, fine and coarse pollards, and bran. Flour is used 
for biscuits, puddings, pastry, gruel, macaroni, starch, and gum. 

III. Bread. — The materials for this are flour, water, salt and yeast. 
The flour may be rye or wheaten. 

TV. Milk. — This is an opaque, sweet, white liquid yielding cream, from 
which butter and cheese are made. It is the most nourishing food, and the 
(737) F 



74 DOMESTIC ECONOMY. 

only one fit for infants. It has every constituent and kind of food in it for 
growth and maintenance. 

V. Butter. — This is made of cream or new milk, by churning and break- 
ing down the cell-walls of the globules of fat until these run together into 
butter. 

VI. Cheese. — This is made from cream or new milk, or a combination 
of these, or old milk. Hence there are various sorts of cheese of different 
nutritive values. 

VII. Meat Foods. — These are derived from animals, including fish, 
skell- fish, and eggs. These meat foods may be fresh, dried, dried and smoked, 
preserved in tins, &c. They nearly all require cooking. 

VIII. Preserved Meats.— Most of these are imported. The pre- 
servation is by various means, e.g. drying, smoking, freezing, by adding 
salt, and by shutting out the air. 

IX. Eggs. — An egg consists of outside shell, the white, and yolk, of 
which the latter is the most nutritious. Eggs are variously cooked, as in 
boiling, frying, in puddings, cakes, and custards. They are very useful 
because of the many ways of cooking and of using, and the large amount of 
nourishment packed up in a small compass. 

X. Vegetables and Fruits. — These are green or dry, and include 
fruits, green and ripe, as well as the cereals. Some are grown in gardens 
here; others, especially fruits, are imported. They are eaten raw, as in 
salads, or variously cooked. The fruits include berries, stone-fruits, the 
apple tribe, nuts and other dried fruits. 

XI. Salt. — This is a white crystallized mineral, obtained from rock-salt 
and brine, it is used for adding taste to food, preserving meats, food for 
cattle, and manure for the land. 

XII. Tea. — This is the leaf of an evergreen with dentated leaves, 
belonging to the myrtle tribe; cultivated in India, Ceylon, and China. 

It is used as an infusion. It is either black or green, according to mode 
of curing. 

XIII. Coffee. — This is the berry of an evergreen like the laurel, culti- 
vated in Arabia and some other hot countries. The berries are roasted for 
subsequent grinding, and to bring out their flavour. 

It is used as an infusion. 

XIV. Sugar. — This is the crystallized sap of the sugar-cane, beet-root, 
maple, &c. The juice is expressed, boiled, crystallized, and refined. 

XV. The Potato. — This is a tuber on the underground stem of the 
potato plant. It almost entirely consists of water and starch. It is cooked 
in various ways; is very prolific and easily cultivated. 

XVI. Ginger. — This is the fleshy rhizome or root-stock of a plant like 
the lily of the valley. It is used for medicine, food, preserves, for ginger 
beer and wine, and for ginger bread and puddings. 

XVII. Seeds. — These are the parts from which fresh flowering plants 
arise by germination. They are of many kinds; in pods, in fruits, in hard 
stones, in ears, &c. They are variously distributed; by wings, by hairs, by 
hooks, by birds, or by ejection. They are also variously used for foods; as 
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vegetables, for bread and pastry, for flavouring, for beverages, and for medi- 
cine, 

XVIII. Mustard. — This plant is of two kinds; white and brown. It 
is cultivated in the East of England, Holland, &c. The seeds are dried, 
dressed, winnowed, ground, and sifted. 

XIX. Poods in General.— Foods are solid or liquid; the need of 
them arises from hunger and thirst. The uses of food are to furnish materials 
of growth and maintenance, and for secretion, and to give heat and strength 
to the body. 

The typical kinds of food are: starch, sugar, fat, meat and milk. The 
fats are either animal or vegetable; the starches and sugars give heat 
and strength; the meat foods are flesh-formers. 

XX. Water. — This is an odourless, tasteless, colourless liquid, and a 
most powerful solvent. It holds many solids in solution and in suspension. 
Its uses are for drinking, cooking, and cleansing the person, the house, fur- 
niture, and clothing. It is either soft or hard (the hardness being temporary 
or permanent). Its uses in the body are to make blood and other fluids and 
secretions. It is derived from food, solid or liquid, and is either pure or 
impure. 



PART II. 

STANDAED III. 

" The chief materials used in Clothing and Washing; e.g. Silk, 
Linen, Wool, Cotton, Fur, Leather, Washing materials." — New Code. 

Less help for the teacher will be required in this section than in 
any other, as many text-books on "Notes of Lessons" and "Object 
Lessons" already deal with the industrial side of the "materials 
used in clothing." "We specially commend Hassell's Familiar Objects 
and Common Things for an explanation of the mechanical processes 
of spinning and weaving of cotton, silk, wool, and linen. The details 
of these have been mostly omitted here, as not required in Standard 
III. ; but the teacher should understand them in detail for herself. 

The "Specimen Lessons" in this Part II. have been mostly replaced 
by "Notes of Lessons," as the matter dealt with is sufficiently simple 
to be understood without these Specimen Lessons or " Special Infor- 
mation" for the teacher, from the Notes of Lessons only. This 
economizing of space enables us to give help where it is more 
imperatively needed, in the more advanced Standards. 



CLOTHING MATERIALS. 

23. NOTES OF LESSONS ON WOOL AND WORSTED. 

Apparatus. — Specimens of wool in different stages, from "raw" to 
"yarn" and pieces of woollen cloth, worsted, Berlin wool, &c. ; diagrams 
of sheep-shearing. A pair of shears. 



Matter. 


Method. 


Introduction.— The natural cover- 
ings of the higher animals are fur , 
hair, and wool, useful to them and 
to us for warmth. Some are pre- 
pared for use, others not, or very 
little so. They are sometimes dyed 
before weaving and sometimes after. 


Kefer to different coverings of animals, 
e.g. cat (fur), dog (hair), sheep (wool). The 
last is more useful to man than any of the 
other coverings, because it is cheap and 
warm. 


I. Wool, whence obtained — 

Chiefly from sheen, but also from 
other animals with soft hair-like 
wool, c.^r. camel, alpaca, &c. 

In winter the wool grows very 
thick and long. In the spriTig it is 
cut off at sheep-shearing. Many- 
other animals thus become more 
warmly clad in winter : birds * 'moult" 
for the same reason. 


Ask children where they have seen wool 
' ' growing. " (On sheep's back. ) 

This is needed in winter to keep the 
sheep warm. If not cut off in spring, 
parts of it would be torn off by bushes; 
and it is not needed by the animal for 
warmth in warm weather. 




*£^*^fWti^y*^J' i 
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Notes of Lessons on Wool and Worsted. — Continued. 



Matter. 



II. Sheep-shearing — 

(1) Sheep are washed, as the wool 
is very oily. 

(2) Allowed to dry for 2 or 3 days 
before shearing. 

(3) Wool cut off with shears. 

(4) Fleeces are packed and sent 
to wool merchants. 



III. Different Kinds of Wool— 

The wool on a sheep is not all of 
the same length,strength,&ndquality. 
It is, therefore, sorted before being 
washed. 



IV. Different Processes of Manu- 
acture — 

(1) Washing. The wool was only 
partially washed on the sheep, and 
must have all the grease and dirt 
thoroughly taken out of it. 

It is next pressed through heavy 
rollers to squeeze out the water. 

The wool is sold in the market 
by weight, and the buyer will not 
buy "water" for wool. 

(2) Combing. After being thor- 
oughly dried, it is combed to get the 
fibres smooth and straight. 

*(3) Spinning. Now twisted and 
spun into threads in a spinning- 
machine, whenitisready as "yarn," 
for the "weaver" to make into 



Method. 



<< 



cloth.' 



V. Properties— 

White, soft, light, strong, and 
warm, so used for many purposes, 
e.g. blankets, carpets, cloth, &c. 

The skins of sheep which have 
been killed are often made into 
mats and rugs, and for this purpose 
the wool is not cut off. 

But by shearing we get the wool, 
and yet do not have to kill the 
sheep. 

In some countries (Russia, &c.) 
the wool and skin are both worn to- 
gether. But the people there do not 
manufacture many woollen goods. 



(1) Generally in or near brook; this only 
takes away a part of the dirt and natural 
oil in the wool. 

(3) Shears are large scissors. Show a 
pair, and compare with scissors and garden 
shears. 



Point out that the longest is the best, 
and when spun into " yarn " makes better 
thread than the shorter. 



(1) Show specimens of unwashed and of 
washed wool, and some finished "yarn." 
The children will see by the specimens of 
wool in different stages, the necessity of 
the different processes. How do we get 
grease and dirt off our hands? By wash- 
ing them in hot water and soap. Wool is 
served in the same way. 

(2) Illustrate by combing the hair, and 
by drawing loose tow through a coarse 
comb. 

(3) Show spinning process by twisting 
together pieces of string, tow, and wool ; 
refer to similar spinning of flax, silk, &o. 



The whiteness is recognized by sight. 

The softness may be illustrated by chil- 
dren feeling raw wool, and a woollen 
garment. 

The lightness may be tested by balancing 
in the hand. 

The strength by stretching against a 
weight, a narrow strip of flannel, a piece 
of worsted or Berlin wool. 

The warmth, by reference to flannels 
and other woollen under-garments. 



* See Linen, infra 



NOTES OF LESSONS ON FLAX. 
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24. NOTES OF LESSONS ON FLAX. 

Apparatus. — A flax plant grown in the school from linseed sown in a 
flower-pot; picture of the same; bundles of flax and tow; a coarse comb; 
some linseed and linseed-meal; piece of linen and of calico; and a skein of 
thread. 



Matter. 



L Description of Flax Plant- 
fa) The plant has a very thin, 
stem which branches at the top. 
Its leaves are lance-shaped, and 
the flowers a bright blue. The 
stem is very fibrous, as in hemp, &c. 
(6) Height. It grows to a height 
of from twenty to forty inches. 

(c) Seeds. The flowers give place 
to a seed-vessel containing flat oval 
seeds, of a brown colour, called 
11 Unseed." See fig. p. 77. 



Method. 



n. How Gathered — 

The plants are pulled up, and 
laid out straight in small bundles to 
dry. 



III. Preparation of Flax— 

(1) Seeding or rippling. Hand- 
fuls of flax are drawn through an 
iron comb. This separates the 
seeds, which are collected in sheets, 
while the stems are tied into 
bundles. 

(2) Retting or rotting. These 
stems are put into pits of water 
for about twelve days, and after- 
wards spread out evenly over a 
field. 

(3) Scutching. The stems are 
next beaten, until all the fibrous 
part is separated out. 

They are then drawn through 
sets of combs, each one finer than 
the last. 

This separates the long fibres 
from the short ones. 

(4) The long threads are woven 
into linen. Tell children that long- 
stapled woolsand long-fibred cotton 
wool are always worth most money, 
as they require less trouble in weav- 
ing,and give the strongest ( ' yarns. " 



(a) Show long thin stems of growing 
plant and picture of ditto, and sketch the 
same on the black-board, showing narrow- 
pointed leaves coming off "alternately" 
from the stem. 

(6) Compare this with some object in 
the room, and show dried stems of plant. 

(c) Show pod containing seeds, and let 
children count them. Also show some 
loose linseeds and linseed-meal, and inquire 
use of the latter in poultices. 



Draw from the children the way wheat 
is harvested. 

Compare this with the way flax is 
gathered. 



(1) Show how and why this is done, and 
draw some flax or tow through a coarse 
comb to straighten out the fibres. Tell 
class that this is also done with hemp. 



(2) Explain that this rots the/* «% part of 
the stem which holds the fibres together, 
and leaves the fibres loose. 



(3) Explain that the coarser fibres are 
used for making a kind of tow, and show 
some, and state its use to make string and 
rope. 

Some flax may be drawn through a 
coarse comb, and the children will then see 
that all the short threads are left on the 
comb, and the long ones in the hand. 

(4) Illustrate weaving by kindergarten 
paper-weaving, and show the same in coarse 
canvas, and m coarse and fine linen. 
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Notes of Lessons on Flax. — Continued. 



Matter. 



IV. Uees of Linen— 

To make bed linen (sheets, pillow- 
slips); house linen (blinds, glass 
cloths); table linen (table-cloths, 
napkins, tray-cloths, &c). 



Method. 



Teacher must explain the use of each of 
these articles, and point out why these are 
more useful in linen than in calico fabric, 
and why not made in silk. 



25. NOTES OF LESSONS ON LINEN. 

Apparatus. — Strips of calico, linen, and paper for weaving, with 
needle- work demonstration frame; knitting cotton; specimens of linen 
materials; picture of flax plant, and one grown from linseed in pot in school. 



Matter. 



I. Spinning — 

In spinning several fine and 
matted threads, pulled apart, are 
twisted together to form a stronger 
thread. The making of rope out 
of strands is a similar process on a 
larger, coarser scale. 



II. Weaving — 

Weaving is passing under and 
over two long strips, cords, or 
threads of paper, silk, cotton, &c, 
so as to form a web or fabric, as 
with the materials of clothing. 

The employment of "slats" in 
kindergarten exercises is a similar 
process on a larger scale. 

Plaiting of straw is another in- 
stance of the same process. 



III. Comparison between Linen 
and Cotton Cloth— 
(a) They agree in colour. 



(b) Linen is stronger than cotton, 
inasmuch as li nen ' *ya r n" is stro nger 
than cotton " thread." 

(c) Linen is colder to the touch 
than calico. 



Method. 



Let children pull off a thread from a 
piece of coarse canvas, and untwist it with 
their fingers. They see each thread is 
made up of several finer ones. Let them 
do the same with a piece of coarse linen. 
Illustrate further by taking a piece of tow 
and twisting its fibres into a strand of rope. 



A very good way of explaining the process 
of weaving to the children, is to begin with 
coarse canvas and work backwards: Give 
each child a piece, and let hen find out for 
herself that it is made of threads crossing 
over and under each other. See figs. p. 77. 

Let them pull out a thread, to see that 
it first passes under, and then over, one of 
the threads running at right angles to it. 



(a) Draw out these comparisons from the 
children, each having a small piece of each 
material. 

(b) This may be shown by each child 
stretching and breaking a thread of cotton 
and of linen. Under garments are made of 
calico instead of linen for this reason. 

(c) The cotton is warmer, because the 
yarn is more fluffy or downy, giving a " nap 1 * 
to the cloth, while linen is quite smooth. 



NOTES OF LESSONS ON COTTON. 
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Notes of Lessons on Linen.— Continued. 



Matter. 



IV. Linen Fabrics — 

Fine canvas, sacking, towelling, 
sheeting, table-linen, linen for col- 
lars and cuffs, handkerchiefs, and 
coloured shirtings. 



Method. 



Specimens of each of these should be 
shown to the children, and they should 
notice that some are cotirse, some medium, 
and some fine. Contrast and compare 
with hempen fabrics of same kind. 



Further illustrate weaving by bringing out several children to weave 
with strips of paper, while the others look on; and sketch the result 
on the black-board. Weaving may be also illustrated on the needle- 
work demonstration frame. One set of threads corresponds to " warp, 11 
and the needle, putting in the threads under and over these gives 
the " woof." Children will also then see how the selvedge or self- 
edge is made. A very pretty kindergarten weaving game may be 
made by giving each child a long strip of coloured calico, and let one 
set of children hold the " warp " and the other the " woof." The 
children carry their strips, passing them under and over each other. 



26. NOTES OF LESSONS ON COTTON. 

Apparatus. — Picture of cotton-tree. If possible a ripe pod of raw 
cotton. Flower, or picture of flower of marsh-mallow or hollyhock. Speci- 
mens of fabrics made of cotton or calico. Some pressed hay from the stack. 



Matter. 



L What Cotton Is— 

Cotton is the ichite, downy,jibrou8 
substance protecting the seeds in 
the pods of the cotton plant. 

The pod is of the size of a small 
apple. 

Many different parts of a plant 
are thus used for "fabrics." In 
the flax it is the stem; in hemp 
it is also the stem; here it is the 
seed-pod. 



n. Description of Plant- 
fa) This annual plant grows in 
warm countries to a height of 3 or 
4 feet. See figs. p. 77. 



Method. 



Refer to seeds contained in pods, which, 
when ripe, burst and set free their seeds 
(peas, beans, &c.). See Seeds. 

Show the pod of the cotton-tree, with 
very soft hair, or down, inside, from which 
all cotton fabrics are made. 

Refer to lesson on linen, and compare 
different parts of the plant from which 
fibres are obtained, namely, in flax, from 
the stem, and in cotton, from the covering 
of the seed. 



(a) Compare with the height of a goose- 
berry bush, and point out that it grows 
and dies in a single year, like wheat, pota- 
toes, &c. 
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Notes op Lessons on Cotton. — Continued. 



Matter. 



Method. 



(b) The flowers are very much 
like those of a marsh-mallow or 
hollyhock. They are sometimes a 
bright yellow, purple, pale prim- 
rose, or white. 

(c) When the seed-pod bursts 
open it shows a ball of white hair- 
like threads, varying in length from 
J in. to 2 inches. These threads 
are hollow tubes, which become 
tenacious as they dry in ripening. 



III. Spinning and Weaving- 
Calico, prints, muslins, dress 
materials, lace, embroidery, toilet 
covers for beds, &c, are made out 
of cotton " yarn, " or " thread " by 
"weaving" The 
by "spinning." 



"yarn" is made 



IV. Bleaching — 

(a) The raw cotton fibre is of the 
colour of unbleached calico. 

Calico is often bleached or made 
white. 

(6) The strips of calico are joined 
end to end into great lengths. 

(c) These are passed over hot 
rollers to singe, or burn off the 
short threads and damp "pile" 
from the surface. 

(d) They are then boiled in alum 
water, washed, and squeezed several 
times to take out the alum, and 
at last dried by pressing over hot 
rollers. 



(b) Show picture of these plants in flower, 
or draw the flower on black-board, and in 
summer show the flowers themselves. 



(c) Refer to picture, and show ripe pod 
containing cotton. Compare with the fine 
hairs in green pods of Windsor-beans. 



Show specimens of as many of these as 
possible. Let the children handle them, 
and notice that they are light and soft. 
Also draw from them that cotton fabrics 
wash well, and are much cheaper than 
woollen ones. 



(a) Show a piece of bleached and un- 
bleached calico. Also show a piece of 
originally unbleached calico, bleached by 
washing and sun. 

(6) The great lengths are to allow of roll- 
ing. 

(c) Compare with the singeing of a horse. 
Show linen and calico fabrics together, that 
the class may see that the former has no 
"nap." 

(d) Illustrate by reference to a mangling 
machine with rollers. 

Compare the drying process with iron- 
ing damp clothes with hot flat iron. 



27. THE SILK-WORM. 



SPECIAL INFORMATION FOR THE TEACHER 

Silk-worm. — The common silk- worm is the grub, or caterpillar, 
hatched from the egg of the mulberry moth. This moth is so 
called because the grub feeds upon the leaves of that tree. The 
eggs are laid in the summer, and may be hatched in about a fort- 
night. 



The caterpillars are of a darkish odour, thread-like in appearance, 
and about J in. long. There are four stages of growth of the eater- 
pillar, at the end of each of which it " moults," or casts its skin, 
to make room for increased size and growth. 

The first moulting takes place about a week after hatching, and 
the other three at intervals of five days. At these times the cater- 




pillar refuses food for a time, and becomes sick and languid in move- 
After the fourth moult the grub eats voraciously, and grows to 
he nearly 2 inches in length, and big in proportion. It then again 
refuses to eat, and retires to a quiet corner to spin its " cocoon." 
From two small holes under itfl head the insect now draws small 
silky fibres, which it spins in all directions, gradually surrounding 
itself with them, till it is inclosed in a "chrysalis" case. 

This silken cocoon, lined with gum, protects the grub inside from 
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cold and damp for the two weeks in which it remains there, before 
becoming the " perfect insect." 

The moth does not gnaw its way out of this, for it is toothless, 
but moves its head and feet about, at the same time moistening the 
glazed surface inside with fluid from its mouth. 

In two or three days the female moth lays her eggs, and then 
dies. Usually the living chrysalis inside is destroyed by heat. The 
silk may be easily wound off the cocoon. A few insects must, how- 
ever, be kept alive to lay eggs, so that a sufficient supply of worms 
may be kept up for the market. 

NOTES OF LESSONS ON SILK. 

Apparatus. — Silk- worm, eggs, cocoon, chrysalis, raw silk, carded 
silk, silk thread, pieces of silk fabric, velvet, crape, satin, ribbons, and plush. 



Matter. 



L Properties of Silk— 



(1) Soft 

(2) Strong. 

(3) Shiny (lustrous). 

(4) Made of separate threads. 

These properties are inherent in 
the "raw," and strengthened in 
the " manufactured " article. 



Method. 



H. Source (Silk- worm) — 

There are many vegetable fibres 
used for " textile fabrics," but only 
this one of animal origin. Cobweb 
is too fine to be spun or woven into 
yarn and fabrics. 



Show to class a piece of raw silk and silk 
fabric, and let them say all they can about 
the properties of these: 

(1) Soft. — Can be folded easily with the 
hand. 

(2) Strong. — Will not tear when pulled. 

(3) Shiny, — It has a nice glossy appear- 
ance. 

(4) Structure. — Pull out some of the 
threads of silk to show this. Test the 
strength of several threads twisted to- 
gether. 



m. Description of Silk-worm— 

( 1 ) Eggs. Laid by moth on leaves 
suitable for grubs to feed on when 
hatched, e.g. mulberry leaves. 

(2) Grub, or caterpillar. 



(3) Casts skin four times. 



Children may be able to tell that silk is 
obtained from silk- worms. 

Then show illustrations, or better still, 
a living insect, which may be easily done 
in summer, with eggs, cocoon, and raw silk. 



(1) Eggs. — Illustrate by diagram, and 
by showing eggs laid by a caterpillar. 

(2) Grub. — When hatched feeds nearly 
all its time on leaves, generally of the mul- 
berry tree. 

(3) Similar in this to ordinary cater- 
pillars. 



THE SILK-WORM. 
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Notes of Lessons on Silk.— Continued. 



Matter. 



(4) Foiios its cocoon, and changes 
to a chrysalis. This is like a coffin, 
but with a living, though motion- 
less, body inside. 

(5) Changes to a moth, and lays its 
eggs. 



Method. 



(4) Hides itself, and makes its cocoon 
by spinning silk all round its body, while 
it itself gradually changes until it appears 
quite dead, and is called a " chrysalis." 
(Show chrysalis of cabbage butterfly. ) 

(5) If let alone, it will in about eight to 
ten days turn to a moth. 



IV. Cultivation— 

In some warm countries people 
live by keeping silk-worms, and 
selling the eggs and raw silk. The 
eggs are sent to other countries to 
be hatched. The raw silk is sent 
elsewhere to be" spun "and * 'woven. " 
We get many eggs from China. 



Give a description of the care that has to 
be taken of the eggs before hatching, and 
of the proper kind of food for the grubs. 
Do this from personal experience gained 
by keeping and breeding silk-worms in 
school. These are easily reared from eggs, 
and the latter readily purchased at a 
naturalist's shop (" bird-stuff er's," or taxi- 
dermist's). 



V. Preparation — 

(a) Cocoons sorted into two lots. 

1. For hatching for fresh supply. 

2. Otliers baked to kill the chry- 
salides i?iside. The dry heat of the 
oven does not injure the silk, as 
boiling water would do. 



(b) Silk separated from cocoon. 



(c) Made into hanks, and in this 
state is called "raw" silk, and is sent 
to England to be manufactured. 

{d) Spun, or twisted into strong 
threads, ready for the weaver, who 
weaves it into ribbons, &c. It may 
be dyed either before or after weav- 
ing. Raw silk in hanks, and spun 
silk in skeins, may be readily pur- 
chased for illustration. 



(a) 1. Insects, like birds, lay eggs. 

2. If this were not done the moth would 
break its way through and spoil the silk. 

Show cocoon to children, and explain 
that the silk on it must undergo several 
operations, before it can be made into silk 
ribbons, &c. 

(b) Begun by gently uncovering one end, 
and pushing out the dead caterpillar. 

(c) Show a hank of silk to the class. 



(d) Let class know that in native state the 
threads are too fine to have any strength. 
Let a child stretch a spun one to breaking. 

Show the spinning or twisting by pieces 
of string, letting two children twist them 
into one cord. Now let child try to break 
this by stretching, to show increased 
strength from spinning process. 

Compare with spinning of cotton, flax, 
&c. 



VL Uses— 

Clothing. — Silk has been worn by 
the Chinese for several thousands 
of years. The knowledge of its use 
and origin was imported thence 
into Europe. 



Obtain from children different articles 
made of silk, as gloves, stockings, hand- 
kerchiefs, dress materials, ribbons, neck- 
ties, &c. 
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Notes of Lessons on Silk.— Continued. 



Matter. 



VII. Value- 
Is very expensive on account of 
the trouble of rearing silk-worms, 
and of spinning the thread or yarn, 
and weaving the fabric. 



Method. 



Tell children that only the rich wear silk 
robes. Its value is increased by its beauty 
(in softness, gloss, &c. ). 



This lesson is well illustrated in one stage by buying in summer 
a pennyworth of " fisherman's bait," viz. maggots of the blue-bottle 
fly. These may be shown as illustrative of the silk-worm cater- 
pillar, or grub. If kept in a dry bottle, corked, they become dry, 
changing to the chrysalis form. A short time after these break 
open, and the class can see for themselves" the "perfect insect," a 
blue-bottle fly, issuing out of the chrysalis case. 



28. NOTES OF LESSONS ON LEATHER 



Apparatus. — Specimens of leather: "side" and "upper" leather, kid, 
kid glove. Portion of cow-hide, some lime, and oak bark. 

Introduction. — Inquire from class why horse, cow, &c, can lie down on 
damp grass without getting cold. This shows that their skins or hides will not 
let the wet penetrate. We use this property of the hide, and improve it 
by hardening it in "tanning" to keep our feet and legs out of the wet, in 
boots and shoes, leggings, &c. 



Matter. 


Method. 


L What Leather is — 

What keeps some animals warm? 
(Their skin. ) — And what keeps birds 
warm ? ( Feathers, &c. ) — What 
would man do with skins of animals 
used for clothing before ho wore 
them? (Dry them.) 

Name some animal skins used 
for clothing. (Furs for muffs, lea- 
ther for gloves.) 


Inquire from the class what they would 
do if they had no clothes, but had plenty 
of sheep. And if they had no sheep, but 
plenty of cows? When the cow is killed 
for eating, what part of it would do to 
make clothes out of? 

Refer to the animals wearing skins un- 
dressed, and man's improvement of this. 


XL Why we use Leather for 
Clothing- 
fa) Why would a pair of shoes 
made of leatfier be better than a 
pair made of brown paper 1 (They 


(a) Ask a child how long he has had his 
boots. If he has had them a long time, 
and he knocks and kicks them about in 



NOTES OF LESSONS ON LEATHER. 
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Notes of Lessons on Leather. — Continued. 



Matter. 



are warmer. ) — Why else do we use 
leather? (Because it wears well. ) 

(6) Find another reason why 
leather is better than brown paper 
for shoes. Send the wearer of the 
former out into the wet. The 
second good thing about leather is, 
that it keeps water out; or does not 
let water through it. 

(c) But some people wear wooden 
shoes, or clogs, and clean the yards 
down in pattens t In what way are 
leather shoes better than wooden 
ones, seeing that wooden ones 
(a) wear well, and (b) keep out the 
wet? 

The leather bends easily, and so 
yields to the foot, and takes any 
shape given to it. 



Method. 



m. Uses of Leather — 

(1) For boots and shoes: note dif- 
ference between soles and upper 
leather, and linings. 

(2) For gloves, kid gloves, and 
hunting and riding gloves. 

(3) For belts and straps for ma- 
chines. These bend easily, and do 
not readily break. 

(4) For saddles and harness. 



(5) For covers of books. 



walking all the time, what does that show 
about the leather? 

(6) Inquire why we want boots more in 
winter than in summer. Why do we not 
like to have a hole in our boots? 

What ill effects follow getting the feet 
wet? We get colds. 

Illustrate by cow lying on the wet 
ground. 

(c) Show the class a leather strap, and a 
leather lace, and twine them round the 
finger and wrist. What will leather not do 
if bentt What then will a leather whip 
do, which a wooden pointer will not do? 

This will bring out the property of plia- 
bility and flexibility. These two qualities, 
as well as strength, can be well illustrated 
by use of leather for harness (reins, &c), 
straps, belts, &c. 



Obtain as many of these as possiblo from 
the children themselves, and add the 
others not known to them. 

(1), (2) Appeal for illustration to actual 
boots and gloves. 

(3) Refer to tho flexibility of previous 
item, as the secret of the use of leather for 
these purposes, and illustrate by strap of 
a sewing-machine wheel. 

(4) This item will be familiar to the class, 
and the applicability of leather to these 
uses is easily obtained from the children. 

(5) Illustrate by actual specimens of 
leather book covers in school. 



IV. Animals that Furnish Lea- 
ther — 

Oxen and horses give "butts" 
of heavy leather for men's shoes. 

Goat, kid, sheep, and lamb give 
"white" leather for kid glove, &c. 

Kid gives leather for ladies' boots 
and gloves. 

Deer give leather for "chamois 
leather." 

Stag and pig give leather for 
saddles. 



In what way does the leather in a kid 
glove differ from that of the solo of a shoe ? 
It is softer and bends more easily, from 
having been steeped in flour and yolks of 
eggs in the manufacture. 

Each animal furnishes a leather of 
special properties of its own. 
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29. NOTES OF LESSONS ON FUR 



Apparatus. — Specimens of different kinds of fur, and pictures of fur- 
giving animals. A piece of rabbit fur. A live cat. 



Matter. 



I. Introduction— 

What fur is. 

Point out the coverings of, 

(1) Mammals (hair, wool and fur). 

(2) Binh (feathers). 

(3) Fishes (scales). 

(i) Reptiles (scales or plates). 

Shove likeness and difference of 
hair, wool and fur, and call for 
animals clad in each. 



II. Properties — 

Structure. — Fur consists of two 
parts, viz. the skin and hair. The 
skin is rather stiff, and very tough. 

Tho hairs are soft and close to- 
gether. There are two kinds of 
hairs growing side by side: 

(1) Short, softy and curly. 

(2) Long, straight, smooth, and 
rather stiff, and which give the fur 
its beautiful appearance. 



III. Fur feels Warm— 

Peoplo who live in very cold 
countries wear dresses made 
entirely of fur. In our country it 
is worn only in winter, and then 
very often only as an ornament. 
In the same way that fur keeps us 
warm, it keeps warm animals that 
are covered with it. 

Their fur is thicker in winter 
than iu summer. 

The best time, then, to get furs 
from animals is in winter, as they 
are then more valuable on account 
of their thickness and closeness. 



17. Preparation of Furs for Use— 

Unlike wool -covered animals, 
fur-covered animals must bo killed 
to get their fur, as the skin is 
required as well as tho hair. 

When the fur-hunter has taken 
the fur off tho animal, he dries the 
skin with great care. In that 



Method. 



When winter' comes people wrap them- 
selves up in thick coats, and bring out 
their capes and muffs, and all other worm 
clothing they have made of similar ma- 
terials. 

Educe from children that this material 
is fur. 



The cat's skin will show the two differ- 
ent kinds of hair mentioned in matter. 

Pass a piece of fur round the class, and 
let children notice for themselves its dif- 
ferent qualities. They can test the tough- 
ness of tho skin by pulling it, when it will 
be found not to tear. 

Compare (1) and (2) in mammals with 
the down and feathers on birds. 



Fur itself is really not warm, but our 
Indies are so, and fur has the power to 
stop the warmth of our bodies from passing 
away, and also to keep the cold air away 
from our bodies. 

Point out that the countries in which 
the fur-bearing animals live are cold coun- 
tries. 

As an illustration of this change in furs 
in winter, refer to lesson on wool and 
worsted, and sheep's teool thickening in 
winter time. 



Refer to lesson on wool. 

Give a short description of fur-hunter's 
life, giving the mode of hunting and 
dangers attached thereto. 

If possible show a piece of fur just taken 
from an animal, such as the rabbit, and 
compare it with prepared skin. 



Nona of Lessons on Fva.—Cou(iautd. 






state it is sent to England, where 
the under side ia rubbed with alum 
and tall, which tans or turns it 
into a kind of bather. The whole 
ia now washed to remove the dirt 
and grease, and then it is ready 



(l)Therabbit skin is moist, and haa some 
fleshy matter still left on it, which would 
give a disagreeable smell. 

(2) The pitjxirtd skin is dry, and will 



V. Fur-bearing Animals - 

Silver fox, skin sometimes worth 
£20. Otter, worth £80. Bear, 
beaver, sable, &o. 



VL Care of Furs— 

As fur is expensive it should be 
well taken care of. Two things 
will easily spoil it — 

' ' Damp, which makes it 



Show picture of fur- hearing- animals. 
Take only most common furs— those most 
likely to be seen by children in shops, or 
by people on the streets. 



mldy. 



left. 

(a) Tell class that if fur be at all damp 
it ahould be slowly dried before put away. 

{b) To keep off ninths during summer 
when put away, at the end of the cold 
weather beat it well with a cane; put into 
brown paper with a piece of camphor. 
| Moths very much dislike camphor. 
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30. PEOPERTIES OF CLOTHING MATERIALS. 

ABSORBENT AND IMPERVIOUS MATERIALS. 

 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Absorbent Materials.— If we put a dry sponge into the 
water, it " sucks up," or " absorbs," a large quantity of the water. 
The " pores," or openings in the texture of the sponge, become filled 
with water. Whereas, if we put a substance of close texture like 
slate, — or a non-porous substance, — into the water, it absorbs none 
of the liquid. We therefore conclude — 

(1) That when a solid absorbs a liquid, this is due to the porous 
nature of the solid. 

(2) That such substances may well be called absorbent materials 
or substances. 

Most materials for clothing are absorbent materials, but in some- 
what varying degrees. Hence, if we put clothing into the wash- 
tub, it at once becomes wet. Again, if we go out into the rain or 
falling snow our garments become wet. 

The looser in texture the material is, the sooner and the more 
it will absorb moisture. This may be seen by comparing a flannel 
with a linen, or a woollen with a silk garment. Strips of these 
different materials placed in a small quantity of water in a shallow 
saucer will visibly illustrate the same thing. 

Let us now see if this property of absorbing moisture is a useful 
or a harmful one to us, in the use of clothing. 

If we go out into the rain or snow wearing a thick greatcoat, 
cloak, jacket, or woollen dress, these become heavy and wet, and 
inclose us in a damp cold shell, or blanket, as it were. This is very 
likely to "give us cold." So for outside garments absorbent 
materials are injurious. 

Again, if we go out into the hot sun, or if we play games or take 
other violent exercise in hot weather, the heat, and still more the 
violent exercise, increase the circulation of our blood. 

But the blood distributes heat in its course; so the increased 
circulation leads to increased heat. This, again, leads to increased 
perspiration. 

If during this process we wear absorbent materials of clothing, 
such as flannel, next the skin, these absorb the moisture. But this 
is not the case with under-garments made of calico, silk, or linen. 
These become wet and clammy, and are liable to give us cold. 
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From this we conclude that, as a rule, light absorbent clothing 
materials are proper for underclothing, and heavy absorbent mate- 
rials are unfit for outside garments in very wet weather. 

On the other hand, heavy absorbent under-garments would keep 
in the heat of the body too much; and light absorbent garments 
would dry quickly. 

2. Impervious Materials. — When rain falls on sand or gravel 
it does not remain in a pool on the surface, but passes through, or 
permeates, the surface. We call such light soils pervious, or pene- 
trable by liquids. Impervious soils, represented by clay and the 
hardest rocks, do not allow the passage of liquids through them. 

Similarly, clothing materials are either pervious or impervious 
to moisture. 

If they allow moisture readily to pass through them in a state of 
vapour, they are said to be absorbent, which word in this connec- 
tion takes the place of pervious, used with regard to soils. 

But if they keep out the outside wet (rain, snow, &c), or if they 
keep in the inside moisture (perspiration and sweat), we call them 
impervious or non-absorbent. We have just referred to linen 
and silk as being partially impervious. But waterproof garments, 
varnished canvas, oiled materials, &c, are still more so. 

A waterproof cloak or mackintosh is therefore useful to keep out 
rain or snow; but it also keeps in the perspiration of the body, 
and thus makes the wearer hot and damp, and to that extent is 
injurious. 

Another impervious material is leather. And it is largely in 
virtue of this property that it is used to make boots, shoes, leggings, 
caps, gloves, &c. 

A third impervious material is gutta-percha, much allied to 
india-rubber, but better suited for foot gear than for other parts of 
the body. 

The different properties of the two kinds of clothing generally 
referred to above may be illustrated by the different behaviour of 
a sheet of blotting-paper and of parchment when placed in water. 
The blotting-paper serves as a type of the absorbent, and the parch- 
ment of the impervious clothing materials used by man. See figs, 
p. 77. 
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NOTES OF LESSONS ON THE MATERIALS OF CLOTHING. 
ABSORBENT AND IMPERVIOUS MATERIALS. — GENERAL 



Matter. 



I. Kinds of Materials — 

There are two kinds of materials 
used for clothing— absorbent, and 
impervious or waterproof. 

(a) Absorbeiit are those which 
will soak up a liquid, and allow it 
to pass through. The word " ab- 
sorbent" means able to suck up 
moisture; the word "impervious ' 
means not able to suck up moisture. 

(b) Impervious, or waterproof 
materials, are those which will hold 
water like a vessel, but will not soak 
it up into their own textures, or 
inclose it in pores of their substance. 

A piece of calico dipped in water 
comes out wet — it has absorbed, or 
sucked up, some of the water. A 
piece of skin or parchment so dipped 
is only wet on the outside; it is not 
"wet through." 



IL Their Uses for Clothing— 

(a) Flannel. — This should always 
be worn next the skin, as it is the 
best absorbent; also, it does not feel 
as cold when wet as other materials.' 

Perspiration is continually pass- 
ing from the pores of the skin, and 
flannel will soak it up without caus- 
ing a chill to the wearer. 



(b) Waterproof materials should 
only be worn for a short time. 
Leather is impervious after the hide 
has been curried and tanned. 

Sailors require oiled and var- 
nished outer garments (cloaks, leg- 
gings, and hats or sou'westers), as 
they are exposed to spray, rain, 
waves breaking over vessel, &c. 
They also wear large leather boots 
reaching up to the thigh. 

Soldiers formerly wore similar 
thick and tall leather boots for 
campaigning in, crossing rivers, 
marshes, &c. 



Method. 



(a) Pour some water on blotting-paper, 
bread, flannel, sponge, linen, calico: and 
they will be found to " stick up " the water 
and allow it to pass through. Hold up 
materials to allow them to drain; squeeze 
them to show that most of the liquid can 
be again pressed out. Materials which will 
suck up water, and allow it to pass through, 
are called "absorbent." 

(b) Have at hand some oil-skin, water- 
proof, mackintosh, gutta-percha, and an 
india-rubber ball. Fill the ball with water, 
and place it in a dry cup. The water 
will not pass through. Pour water on oil- 
skin and mackintosh, and get the same 
result. Squeeze these materials after pour- 
ing water from them, and it will be found 
that they have not soaked up any water. 
Hence they are called "impervious" or 
waterproof materials. 



(a) Place a piece of flannel, linen, and 
calico of equal size in an equal amount of 
water, and notice the behaviour of each, 

(1) Flannel is the best absorbent. 

(2) Linen is the next in order. 

(3) Calico is the least absorbent. 
Explain the reason for wearing flannel 

next the skin (Lesson on Skin). Allow two 
children to touch pieces of wet flannel, 
calico, and linen. Flannel will feel warm 
compared with calico and linen. 

(b) Inquire as to which class leather 
belongs, absorbent or impervioust (Imper- 
vious after having been treated in a special 
manner.)— Say why leather is worn upon 
the feet. (Because feet tread on wet 
ground. ) — Ask what clothes are used which 
are impervious. (Macintosh and water- 
proof clothes. ) — Show that these are water- 
proof both inside and out, and also that 
while keeping the rain out they keep the 
perspiration in. Refer to state a person 
would be in if kept in vapour all day. (Ill, 
and likely to take cold.) — The samo is felt 
when persons wear mackintoshes for a long 
time. They should never be worn for- 
more than an hour, so that the clothes 
may not become soaked with perspiration. 



31. CLOTHING. 
SPECIMEN LESSON ON THE USES OF CLOTHING. 

We are now going to have a lesson on the uses of clothing. We 
must first find out why we wear clothes at all. 

1. To Keep in the Heat of the Body.— When we go out 
of the house in winter, we first put on a greatcoat, an ulster, or a 
shawl. If we did not do so, we should feel cold ; when we do so, we 
keep warm. We were warm at first before going out, so the coat, 
shawl, &c, do not make us warm ; they only keep the warmth of our 
body from passing away into the air. In this respect 
our clothes are like the hair, fur, wool, feathers, &c, of 
other animals. 

If we do not keep up our heat we should "catch 
cold," and be ill, or die. All the while we are well we 
are warm, and always of the same degree of warmth 
wherever we are— in a cold or in a hot country, in 



What is this I take down from the school wall? (A 
thermometer.)— What is it used fori (To tell how hot 
or cold it is.) — -I see on it figures; these tell us the 
degree of heat near the thermometer. Thus, " blood 
lieat," or the heat of our blood, or the heat of our body, 
is 98°. You can feel how much this is by feeling the 
warmth of your own hand or arm. 

When you are a little older you will learn, that it is 
our food that makes us warm ; just as coal makes a fire 
burn, and gives out heat in doing so. So if we do not 
keep ourselves warm with clothes, we shall want more 

Of course all clothes are not alike in keeping us warm. Th , nnomofer 
Some will not do so much, and some very much. Which 
would keep us warm better, thick clothes or thin clothes? (Thick.) 
— A flannel chemise, or a calico one? (Flannel.) — You know this; 
but we shall have to learn the reason for this more fully another time. 

2. To Keep off the Heat of the Sun. — When we go out 
of the house into the hot sunshine, why do we put clothing on our 
head and arms? This is to keep off the heat of the sun from the 
body. So you see that is rather different from what we have been 
talking about before. We learn now that clothing is, 

(1) To keep in the heat. (2) To keep out the heat. 
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But then (1) Is to keep in the heat of the body. 
and (2) Is to keep out the heat of the sun. 
And again (1) Is for cold weather. 
(2) Is for hot weather. 

(1) We should not keep in the heat of the body ii 

(2) We should not keep out the heat of the sun. f 



We saw what sort of clothes were best to keep in the heat of the 
body; now let us find out which are best to keep out the rays of the 
sun. Thick or thin clothes? (Thick.)— But thick clothes would 
keep in the heat of the body ; so we must fall back on thin clothes, 
muslins, etc. White or black) (White.)— The natives of hot coun- 
tries dress in light and white muslins. 

3. To Protect from Injury— But in shoes we have not to 
think much of keeping in the heat of the body, or keeping out the 
heat of the sun. 



CLOTHING. 
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The stockings will do the first, and any kind of shoes worn will 
do the latter. We mostly have to think about something else. What 
is that? (Protecting feet from cutting, bruising, &c, against stones; 
and keeping them clean from dust, mud, &c.) 

4. To Absorb Perspiration.— We said in winter time we 
should wear a flannel, not a calico, chemise. But a thin flannel 
chemise is better than a calico one, even in summer. Why is this ? 
(It sucks up the perspiration close to the skin, and lets it pass to the 
outside of the flannel to dry up; while the calico chemise gets wet 
through, and keeps wet, and so chills the body.) — Which is better 
in this respect, calico or linen? (Calico, because it has a little down 
on it, and linen is smooth.) — In the three following, the order of 
merit for absorbing perspiration is, 

(1) Flannel (and all woollens). (2) Calico. (3) Linen. 

Waterproof materials are the worst, as they keep in the moisture 
of the body as well as keep out the rain ; and if worn too long are 
very injurious to health. 

5. For Ornament. — But feathers and trimmings on hats, bon- 
nets, &c, do not keep in or keep out heat, and do not protect from 
injury, nor absorb perspiration. So there must be a further use and 
intention in clothing. This is for ornament, to look nice; for "beauty" 
rather than for " use," though there is a use even in beauty. 

6. For Propriety. — Lastly, we dress because it is proper, or 
there is a propriety in doing so. It is what is fit and decent; for 
shame and modesty's sake. So a little child may have bare legs and 
short frocks; but the laws of custom forbid grown-up people to do so. 



32. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 

The Comparative Properties op These. — Special. 

I. WOOLLEN. 



Matter. 



Woollen Materials- 
fa) Kinds. — These are made from 
ioooI, worsted, flannel, alpaca, mo- 
hair; with or without a greater or 
less admixture of cotton, either sepa- 
rate in warp or woof, or mixed with 
wool in each thread. 



Method. 



(a) Examples of woollen garments: men's 
outer and inner garments, women's and 
children's ditto, specially in the inner 
garments, and, in the case of outer gar- 
ments, those used in winter. 

Collect from the class the different woollen 
garments they are then wearing (merino, 
serge, tweed, felt, &c). 



96 



DOMESTIC ECONOMY. 



Notes of a Lesson on Materials op Clothing.— Continued. 



Matter. 



(b) Properties.— <1) Bad Con- 
ductors. They keep the heat of the 
body in, and the heat of the sun 
out. Both this property and (2) 
largely depend on their porousness, 
or "porosity." 

(2) Good Absorbers. They absorb 
the perspiration, so as to keep skin 
dry, and prevent it from being 
clammy or damp, and giving cold. 

(3) Shrink in Washing. This de- 
tracts from their porousness, one of 
their best properties. The shrinking 
is due to the contraction by heat, the 
wavy naturo of the fibres, and the 
little scales that project all ono way, 
and which interlock with those on 
another fibre in contact with them. 

(4) Expensive, 



Method. 



(b) (1) They are hence worn both in 
winter (to keep heat in), and in summer 
(to keep heat out), as in cricket and tennis 
suits ; also for outfits for the tropics. 



(2) Illustrate by a sponge, blotting-paper, 
&c, dipped in water. Contrast a flannel 
and a calico shirt worn during violent 
exercise. 

(3) Show a small piece of new flannel, 
and piece of the same put into hot water 
and dried. Class will see that the latter 
has "run up" (shrunk), and therefore be- 
come thick and matted. 



(4) This is true as to its first cost, and 
also as to its less durability in wear than 
cotton, linen, or silk. 



33. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 

The Comparative Properties op These. — Special. 

II. SILK. 



Matter. 



Silken Garments — 

la) Kinds.— Plain, watered, pop- 
lins, corded, Persian, Surat, &c. 

Silk garments are much more 
worn in China than in England. 

(b) Properties.— (1) Bad Con- 
ductors. 

(2) Bad A bsorbers. 



(3) Do not Shrink. 

(4) Very Expensive. 



Method. 



(a) Examples of silk garments, &c. ; rib- 
bons and sarcenets, silk stockings ; satin, 
velvet dresses; fringes, gloves, coverings 
of buttons, ties, handkerchiefs, jackets, 
mantles, cloaks. 

(6) (1) Vide Woollen materials. Silk ranks 
next to wool in this respect, so silk dresses 
are warm, and satin ones still more so. 

(2) Explain that this is not of great con- 
sequence, as silk is rarely worn next the 
skin, except in neckties and stockings. 
In these the perspiration takes out the 
colour of the dye. 

(3) This is also of little moment, as silks 
are rarely washed, except as handkerchiefs. 

(4) Explain that this is due to the small 
quantity of floss silk made by each silk- 
worm, to the great time and labour in 
tending to these, and the many processes 
of manufacture required. It is also apt 
to wear " shiny," but the fabric has great 
strength. 



34. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 

The Comparative Propertied oe These.— Special 
III. COTTON. 



Cotton Garment* - 

(«) Kinds.— Calico, bleached and 
unbleached; flannelettes, largely 
made up of cotton. Cotlon lacea 
for window curtains are cheaper 
than silk or thread laces. 



Method. 



(a) Example- nfciMoiitjannciiii.ke. PririLs, 
muslins, chintzes, cretonnes, canvas, cot- 
ton thread for sewing, stockings, calico 
(cotton cloth), sheeting, and bid linen, 
generally of cheaper sort, handkerchiefs, 
shirting coloured and plain. 

Illustrate these characteristics by actual 
demonstration with a little cotton "wool" 
before the class. 
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Notes op a Lesson on Materials op Clothing.— Continued. 



Matter. 



Contrast good and poor calico by 
the presence or absence of knots, 
and "dressing." 

(b) Properties.— (1) Good Con- 
ductor. This is a bad property for 
clothing as it leads to loss of heat 
of body, and does not keep out 
heat of sun in summer. 

The calico under-garment is thus 
least suited to winter wear, when 
we want most to retain our fund of 
heat. It also becomes wet and 
clammy in summer, and gives a 
" cold " to the wearer. 



(2) Cheap. This is the best pro- 
perty of cotton goods. The poor 
could not pay for the other three 
materials mentioned above. 

(3) Easily Wasfied. Do not shrink 
and thicken as with flannels ; but 
the dye or colour does not always 
stand well, or so well as in woollens, 
especially in case of "chemical" 
dyes, such as mauve, magenta, &c. 

(4) Durable. Not so durable as 
silk goods, but more so, where there 
is much wear, than flannels, and 
some (used for cheapness) mixtures 
of cotton and woollen yarn are used 
in many clothing materials. 

(5) Does not Shrink (vide No. 3). 
The fibres are not roughened with 
interlocking scales, or small projec- 
tions, as in wool. 

(6) Keeps good Colour. Un- 
bleached calicoes even improve in 
colour (become white) from air and 
sun. Calicoes do not look faded 
like silk, except when coloured. 



Method. 



Explain that ' ' dressing" is a starchy gum 
used to make the calico look stouter than 
it really is, and to weigh more. 

(6) (1) Wrap pieces of flannel, of silk, 
calico, and linen round four jam pots. Pour 
into these boiling water. The hand outside 
will test the different rates of conduction of 
heat by the outside materials, and the ther- 
mometer in the water will measure the 
different losses of heat inside. Or put 
four school thermometers into hot water. 
Then wrap them in these materials, and 
see the differing losses of heat. 

Refer to phrase of "a wet shirt," as 
illustrative of this property. 

(2) It is the cheapest of all four men- 
tioned, for first cost, and also for continued 
wear, as it is durable. 



(3) Contrast with silk in this respect. 
Hence " servants' dresses " mostly made of 
this material. Refer to neat appearance of 
clean print dresses. Woollen goods will 
generally wash well except for shrinking. 



(4) When the "warp" and "woof" are of 
equal threads, calico is very durable con- 
sidering the cost. Refer to length of 
time aprons, frocks, &c., will last when 
made of stout calico. 



(5) Explain that this property is useful, 
as calico garment does not become too 
small, as m woollen vests and worsted 
stockings. 

(6) Explain that this refers to bleaclud 
calico (not coloured prints), and implies 
good washing and drying. 
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35. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 
The Comparative Properties of These. — Special. 

IV. LINEN. See figs. p. 77. 



Matter. 



Linen Materials— 

(a) Kinds. 

(1 ) Fine (lawn, cambric, lace,&c. ). 

(2) Coarse (towelling, sheeting, 
bed-ticking, shirting, aprons, &c). 



{b) Properties.— (1) Good Con- 
ductor. This property makes it 
good for sores and wounds, which 
it keeps cool (vide also 3). 

(2) Good A bsorber. Not so good 
as woollen, better than calico. 

(3) Smooth. It has no "nap." 
Fibre is not fluffy; so feels smooth, 
cold, and glossy. Has also good 
lustre when hot-pressed in mangling 
and ironing— so useful for collars, 
cuffs, and shirt-fronts. 

(4) Expensive at first cost, but 
durable, so not very dear in end. 

(5) Very Durable. Due to greater 
strength of fibre of flax plant, than 
of downy lining of cotton pod. 



Method. 



(a) Examples of linen goods. Towels, 
sheets, pillow-slips, under or * * body" linen, 
shirt-fronts. 

Damasks, holland, diaper, check, cam- 
bric, lawn, &c. 

Thread, thread lace, handkerchiefs, col- 
lars, cuffs. 

(b) (1) Illustrate by passing a strip of 
linen and calico across face of a child ; one 
"feels cold" other not so. Contrast get- 
ting into bed with linen and calico sheets. 

(2) Its fibre is not fluffy or spongy in 
texture, but straight, even, and Arm. 

(3) Hence used in wounds and sores, as 
threads do not come off and stick to wound 
as with calico; especially used as " lint" 
or fine tow-like substance made by pulling 
linen garments to threads or fibres. 

(4) Flax for linen cannot be cultivated 
so cheaply as the cotton-tree for cotton. 

(5) Refer to sheets, table-cloths, &c, 
handed down as heirloom from mother to 
daughter. 



36. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 
The Comparative Properties of These. — Special. 

V. FURS. 



Matter. 



Furs— 

(a) Kinds. — Most animals of very 
cold countries yield these, and give 
names to them, e.g. ermine, sable, 
lynx, marten, seal, beaver, Arctic 
fox, gray squirrel, and in our own 
country, rabbit and squirrel. 



Method. 



(a) Examples of 'garments, &c. For trim- 
mings for other garments, specially for 
collars, cuffs, and down fronts of dresses, 
jackets, cloaks, and robes. For muffs, 
cloaks, jackets. As a sign of office, and 
to mark university degrees, as in lawyers' 
and clergymen's robes and hoods. 



D0MBST1C ECOSOWT, 



Matter. 


Method. 


(b) Properties.— (1) Bad Con- 


(b) (1) Refer to Arcfuvosageri,rnA Ei- 




kinu>g encased in seal-skins, going to sleep 


fluffy nature, and the interspace* 


air. Beet, for warmth, when worn 






with fur side of skin next body, as 


includes leggings, gloves, body covering, 






would not allow perspiration to pass 
away (see 2). The hair, or rather 




are wanted, and none are found. 


the air spaces between, keeps body 












(2) Bad Abtoiber. Water runs 


(2| Pour water on a piece of fur, and 










Hence use for moccasins. 


Compare with rain thrown off thatched 



37. NOTES OF A LESSON ON MATERIALS OF CLOTHING. 

Special. 
VI. FEATHERS. 
Apparatus. — Feathers of different kinds, diagrams of birds, and also 
a bird or the wing of one. A quill feather prepared for writing. 

Matter. 

I. Parte of a Feather — 

(a) Stem, or thick part, the lowei 
end of which is fastened into the 
■kin. The upper portion is harder, 
slightly curved, and is tilled with 



Method. 



(a) Show each part as mentioned on a 
large wing-feather of ben, duck, or goose, 
or in a quill pen. This can be compared 
with the pith of an elder-tree stalk, or of a 
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Notes of Lessons on the Materials of Clothing.— Continued. 



Matter. 



a material called frith, to give 
strength without weight in flight. 

(b) Web, consisting of a number 
of fine parts springing from each 
side of the upper stems. These 
taper to a point, and the flat sides 
he close together. 



n. Kinds of Feathers — 

A. On body of bird, 
(a) Clothing feathers, which cover 
the body and keep it warm. 



(b) Quill feathers in tail 
wings used by bird in flight. 



and 



(c) Very small feathers beneath 
clothing feathers, called down, to 
keep wet out in swimming birds, 
and to keep warmth in others. 

B. As classed wlven plucked. 

(1) ComTnon feathers, such as those 
of fowls, and the larger ones on 
ducks, geese, &c. The best are 
used on account of tlieir softness 
for stuffing pillows, beds, &c. ; the 
coarser for cushions, &c. Before 
being sold they are shaken through 
a sieve and then baked. 

(2) Down. Very small, soft 
feathers, obtained principally from 
"water-birds" of other countries, 
which wq do not use for food. 
These birds are not killed for 
the sake of their feathers, but the 
feathers are taken from them, or 
from their nests. They are so light 
that 1J lbs. is sufficient for a bed 
coverlet. 

(3) Ornamental feathers, such as 
ostrich feathers, and all kinds of 
feathers of beautiful colours. The 
demand for ostrich feathers has led 
to rearing of ostriches on farms. 



m. Quills— 

The goose is almost the only bird 
whose quill feathers are used. The 
best are made into pens, others 
into tooth-picks, holders for paint 
brushes, &c. 



Method. 



willow twig. In both it is a light sub- 
stance filling up a hollow. 

(6) Pass a portion of web separated from 
the stem round the class for the girls to 
handle, and see the points enumerated. 



a. (a) Compare with the fine close hairs 
on a fur-bearing animal. In both the pur- 
pose is to keep in the heat of the body. 

(6) Show necessity for these being 
stronger than the "clothing feathers** of 
(a), to use in flying, to hold up weight of 
bird, or to assist its flight (tail feathers). 

(c) Vide B. (2) infra. 



B. (1) Theseare plucked from birds which 
have been killed for food. 
They are shaken and baked 

(a) To separate large feathers from small, 
the former being too hard and coarse for 
best use. 

(b) To kill any insects which may be 
among the feathers. 

(2) When the female bird of the eider 
duck prepares her nest, she lines it with 
down taken from her own breast. This is 
removed by man, and again the bird lines 
her nest. After the third time the male 
bird supplies these feathers. 



(3) Give the class a short description of 
an ostrich and an ostrich farm, and show 
them an ostrich feather. 



Show to class a quill feather and a quill- 
pen, and if possible any other article made 
from a quill. Point out qualities of 
strength, durability, and lightness these 
possess. 
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Shaft 




Van* 



[Shoulder 



u 



The various stages of Pin-making. 



Pointed 



Stamped 



Pierced 



Parted 



The various stages of Needle-making. 



38. NOTES OF LESSONS ON NEEDLES, 



Matter. 



I. What made of— 

(a) Must he made of something 
that is hard and can he ground to 
a fine point; that is not brittle, 
nor flexible ; that will not readily 
rust; that can he pureed for an eye; 
and that can be polished to great 
smoothness. This implies that we 
must use a metal. 

(b) Lead would be too soft; would 
not grind to a point; is brittle and 
flexible. 

Copper would be too flexible. 

Cast-iron or wronght-iron would 
be in one case too brittle, in both 
cases too coarse in texture. 

(c) We thus see that iron, and 
specially wrought-iron, most nearly 
meets our requirements. We there- 
fore take steel, which has all the 
qualities required above, and some 
others needed in the processes to be 
described, such as ductility in pass- 



Method. 



(a) Show class specimens of sewing, darn- 
ing, and knitting needles. Let the latter 
stand for type of the hard, bright, shining, 
inflexible material required for all kinds of 
needles. Let class discover for them- 
selves the advantages of knitting-needles 
made of steel over wooden ones, in size, 
fineness of point, &c. 

(b) Show class a long thin strip of lead, a 
piece of copper wire, and of iron mire; and 
by bending and breaking these before class, 
illustrate superiority of steel for making 
needles. 



(c) To illustrate the property of ductility 
show a piece of very fine copper wire, and 
a strand of gold thread and steel wire. 
Contrast these with lead, which readily 
breaks when stretched. 

Show the ductility of the former by 
hanging weights from them, such as a flat- 
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Notes of Lessons on Needles.— Continued. 



Matter. 



ing through steel holes to increase 
length, &c. But the best needles 
require steel of the very best 
quality. As with watch-springs, the 
cost of material is insignificant 
compared with cost of labour to 
make the finished article. 



n. Where Made— 

The manufacture of needles does 
not require large expenditure of 
coal, but nearness to the great seat 
of hardware manufacture. It is 
15 miles from Birmingham, at 
Redditch and neighbourhood. 



m. The Manufacture — 

This is carried on in mills and 
factories* because of the machinery 
required. 

(a) First the steel is rolled into 
rods. 

(b) Next the wire -drawer by 
machinery draws these through 
hard steel holes, or orifices, which 
diminish the thickness and increase 
the length of the wire. 

(c) The wire is then cut into 
doable lengths, enough for two 
needles. These are next made 
quite straight. 

(d) The next process is to { * point " 
these at one end on a grindstone, 
and to do the same at the other end. 

(c) The " eyes " are next * ' stamped"* 
in by a blow from a die and a 
"punch." 

(f) The two joined needles are 
now separated. 

Then the eyes are made smooth 
by " burnishing" with a small file. 

(y) Next the needles are " har- 
dened " by heating on a red-hot iron 
plate in a furnace, and then plung- 
ing them into oil. Such as have 
been bent, by being plunged into 
the oil are straightened, and all are 
" scoured " to give a smooth bright 
surface. 

(h) The point is set on rapidly 
revolving stones, and the needle 
"polished." 



Method. 



iron. The copper and steel wire do not 
break. 



Let class learn that while all heavy iron 
goods must be made on coal-fields, where 
iron is also near, the finer steel and iron 
industries may be carried on elsewhere, if 
steam-power is not very largely used. 



Tell class that needles used to be made 
at home by hand; but now division of 
labour implies steam-power and factories. 

(a) This is to lengthen and harden it. 

(b) For same purpose as (a). 

Tell class that this also hardens the wire 
by pressing its particles closer together. 



(c) and (d) Messrs. Cox of London sell 
cards of specimens of needle-making, 1*., 
to illustrate all the processes enumerated. 

(d) Show class a blunt and a sharp 
needle, and let a child use both. 

.(e) Explain what a "die," a "punch," 
and "stamping" mean. 

(f) Explain that up to this point it was 
easier to make two needles at a time. 



(g) Illustrate by blacksmith doing the 
same thing on the forge with horse-shoes, 
only he uses water instead of oil. 

Contrast a bright and a rusty needle, 
and let a child use both on some sewing 
material. 



(h) This is the final polishing. Needles 
must be very smooth, to prevent friction 
in passing through the fabric. 
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39. NOTES OF LESSONS ON PINS. 



Matter. 



I. What made from— 

The same qualities are not all 
required in the raw material of 
pins as in needles. Pins need not 
be quite inflexible, nor so finely 
pointed, and they require no " eye" 
to be " stamped" and punched out 
of them. The material chosen, 
therefore, is not steel, but tuoit or 
brass. 



II. Where made— 

These too are made in the Bir- 
mingham district, and also in 
Gloucestershire, to the extent of 
50 millions daily. 



III. How made- 
fa) As with needles, wire is first 
made. This is * * drawn " to the re- 
quired size, as in needle-making, by 
passing through hard holes in a steel 
plate, the thickness decreasing and 
the length increasing, while the 
wire is hardened and stiffened in 
the process. See fig. p. 102. 

(b) The coil of wire is next 
straightened and cut off into lengths 
of a single pin, as in needles. 

(c) The next process is to stamp 
a head on one end by a hammer 
moved by machinery. 

(d) The pins are next pointed at 
the opposite end. 

(e) Now the pins are whitened: 
the brass ones by boiling in a bath 
of tin, acid, and water, which gives 
them a thin coat of tin metal. The 
iron ones are dipped in melted tin, 
or they are electro-plated. 

(/) They are then polished by 
turning them in a revolving barrel 
of soap-suds, &c, to clean them. 
They are dried in a similar barrel 
of sawdust or bran. 

(g) They have now only to be 
stuck on paper, still done by ma- 
chinery, or weighed out in packets. 



Method. 



Show the differences between the ma- 
terials of needles and pins by contrast- 
ing two together. Try to bend the 
needle, and it breaks; not so with the pin. 
Use the needle and pin as a piercing instru- 
ment, and the needle penetrates better, 
from its sharper point, Detter polish, and 
thinner size. 



Refer to the large coarse wooden and 
bone pins formerly used, and to the mean- 
ing of "pin-money" given to wives for 
their purchases. 



(a) Tell class that the wire 
through smaller and smaller holes till the 
right size is attained. Explain how in the 
process the iron or brass is squeezed closer 
and closer together, making it harder and 
harder. 



(b) The needles were made of inflexible 
material, which would imply that they 
must be cut off into lengths. 

(c) Tell class that "heads" used to be 
separately made and put on the end of the 
pin. Now all the pin is made out of one 
piece of wire. 

(d) Contrast the difference in acuteness, 
or fineness, between the point of a needle 
and of a pin by showing both to class. 

(«) Illustrate by reference to an iron 
sauce-pan tinned inside to give smooth, 
bright, white appearance. Explain that 
tin can be melted into a bath in which iron 
articles being dipped, some of the tin 
sticks to the iron. 

(/) The sawdust and soap-suds clean the 
surfaces, the former by friction and the 
latter by washing. 



(g) Tell class that sometimes pins are 
not stuck on paper, but sold by weight (so 
much per oz.). 
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WASHING MATERIALS. 

In this section of Part II. we shall deal almost entirely with the 
properties and uses of the materials treated of. The children of 
Standard III. will not be required to know much about the processes 
of their manufacture, and the teacher will find the details of these 
already dealt with in Hassell's "Familiar Objects" and "Common 
Things: 7 

Water is one of the most necessary of " washing materials," but 
its properties, and divisions for detergent purposes into " hard "and 
" soft " waters can be best understood at the later stage to which its 
treatment is herein referred. 

All this department of " Clothing and Washing Materials n is evi- 
dently intended by the Government to be merely preparatory to the 
fuller treatment under Standards IV. V. VI., and not to be ex- 
haustive in so early a stage as Standard III. 

The whole of these lessons in Domestic Economy, from Standard 
III. and upwards, would be well supplemented by the use of Little 
Mothers, a book of reading lessons on domestic economy issued by 
the same publishers. 



40. WATER 

SPECIAL INFORMATION FOR THE TEACHER. 

Water serves many purposes as a necessary agent in washing and 
cleaning. 

1. Solvent. — In the first place it dissolves, or turns into a 
liquid form, very many substances we require to get rid of in wash- 
ing and cleaning. Among these is dirt. 

Unfortunately, it will not also dissolve the second thing we desire 
to get rid of, namely, grease. But this is specially provided for in 
soap, soda, washing-powder, &c. 

This dissolving action of water is increased when it is heated, 
and this is the reason why we use the copper and boiling water on 
the wash day. The water that falls as rain is soft. Hard water is 
that which comes out of springs and wells, especially springs flowing 
out of limestone districts, as in the figures below. Soft water, 
such as rain water, is water that will lather well, and hard 
water wastes a large part of the soap by " curdling" it, making it 
float as " scum " on the top of the water, instead of assisting in dis- 

(737) H 



solving dirt and grease out of the clothes, or off floors, furniture, 
and utensils. 



2. Vehicle for Removal of Dirt.— Secondly, water washes 
)ut, or carries away with it, the dissolved dirt. It physically re- 
moves dirt, as a brush physically removes dust when used to brush 



clothes. Just as we "swill "a back-yard to remove dirt, so wt 
and "swill," and " rinse" clothes to remove dirt, soap, Ac. 

As the dirt thus taken from the clothes remains in the w; 
is obviously necessary that we should renew our supply, at 
keep on washing different lots of clothes in the same water. 
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Thie also implies that we should "sort" out our clothes on the 

washing day, leaving those that are of least consequence to the last, 
and not putting "fine things" into water already discoloured or 
inade dirty by coarser and dirtier clothes. 

3. Bleacher.— But water also acts as a bleacher, as may be 
seen in the difference between 

new and frequently washed un- 
bleached calico. 

4. Destroys Dyea, &c. 
— A special instance of the pre- 
ceding is seen in that water 
takes out colours, or the dyes 
used in calico and woollen gar- 
ments. This is a property 
unprofitable to us, as it makes 
cotton prints, &c., with not 
"fast" colours, look old and 
faded after a few washings. 

5. Impurities— Soft water 
should be collected off roofn, 
and stored in old sherry casks, 
tanks, and cisterns. It should 
not be allowed to run to waste. 
In falling through the air, and 
in running off roofs and along 
gutter pipes, it collects dirt 
and other impurities. These 
settle at the bottoms of the 
storage vessels, which should 
therefore be frequently cleaned 

Next in value to soft water, 
for washing purposes, is reser- secUomhowingWdL 

voir water, if it is not collected 

from chalk or limestone areas. If the reservoir water be hard, it 
should liave some of its hardness removed in one of the three 
following wayB ; — 

(1) By exposure to the air in the largest vessels at hand. 

(2) By boiling, which throws down, or precipitates, to the 
bottom, the lime salts, &c, which cause the hardness. 

(3) By the use of soda and other substances, which destroy the 
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action of the salts and acids in the water, which are the cause of the 
hardness. 

6. Water for Public Purposes.— Water is necessary for 
public, as well as for private, cleansing purposes. It is used in 
public baths, for flushing sewers, and cleansing streets, as well as 
for other purposes. Each member of the community requires about 
20 gallons daily, 12 for household and 8 for public purposes. 

7. Collection and Delivery.— This supply is furnished from 
rain water, springs, surface wells and pumps, deep wells, or 
rivers. 

The springs supply first the large "impounding reservoirs," 
which intercept the natural supply, and these feed smaller " service 
reservoirs." From the latter the water is taken by a " constant" 
or " intermittent" service, to cisterns in the latter case, and to the 
tap direct in the former. 

Reservoir, or as it is often called " waterworks" or "tap "-water, 
is a mixture of hard and soft water. 

NOTES OF LESSONS ON WATER 
Preliminary Outlines. (See detailed sketch, infra.) 



Matter. 



I. Cleansing Properties 
(1) It dissolves dirt 



(2) This property is increased by 
heat; hence washing water is boiled. 

(3) It is greatest with soft, least 
with hard water. 

(4) It 'physically swills away dis- 
solved and undissolved dirt and 
dust. 

(5) It bleaches clothes. 

(6) It destroys colours in coloured 
prints, dyed woollens, &c. 



Method. 



II. Soft Water— 

(1) Soft water allows all the soap 
used to lather, and dissolves grease. 

(2) Hard water uses up part of 
the soap to make scum, and checks 
lathering and dissolving of grease. 



(1) Wash out strip of dirty rag in water. 
Show results (a) on the water; (b) on the 
rag. 

(2) Refer to sugar "melting" more 
readily in hot than in cold tea. 

(3) Shake up soap in two bottles of hard, 
and soft, water. Show curdling and scum 
in former. 

(4) Illustrate by rivers, streams, and 
gutter water washing away mud, sand, 
silt, rubbish, &c. 

(5) Show two pieces of unbleached calico, 
one new, the other much washed. 

(6) Do the same with strips of new and 
washed coloured prints, woollens, &c. 



(1) (2) Let two children before the class 
wash their hands in hard and soft water. 
Show how the hands of one get a good 
lather before the other. 



SOAP. 
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Notes of Lessons on Water.— Continued. 



Matter. 



(3) Hard water is softened: 

(a) By the air. 

(b) By bailing. 

(c) By washing-poioder, soda, &c. 



Method. 



in. Supply and Distribution — 

(1) From rain. 

(2) From springs feeding im- 
pounding reservoirs, which collect 
and store up the water. These 
feed service reservoirs, which supply 
houses direct. 

(3) From wells, deep or surface. 
The water is filtered through beds 

of gravel, &c. It is distributed 
through "mains," or large, and 
through smaller, pipes, in a "con- 
stant" or "intermittent" service, 
according to the quantity that can 
be stored up. 



(3) (a) Foint out the benefit of storing 
up rain water. 

(b) Show two bottles, one of cold har 1 
water and the other of hot hard water; 
latter is milky at bottom, with precipitated 
salts of lime. 



(1) Inquire what is the source of 
rivers. (Rain. ) 

(2) Show how rain gets to springs. 



all 



(3) Illustrate difference of wells by draw- 
ing a sketch of a hillside with spring; draw 
barrier across valley to make impending 
reservoir. Sketch a service reservoir at lower 
level supplied by this. Make a drawing 
of a, filter bed in vertical section, and con- 
struct one in a tumbler; fine sand at bot- 
tom, coarser and coarser above. 



41. SOAP. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. What Made of. — Next to water, soap is the most necessary 
material for washing. In order to understand what soap is, its 
properties, and how to make it, we must first know what an alkali 
and what an acid are. 

Perhaps the best introduction to an alkali will be to take a com- 
mon one, such as lime or soda, and see what the peculiar properties 
of this may be, and use it as a type of the other alkalies used in 
washing: — 

(1) First, soda has a peculiar taste, biting and bitter, and the 
opposite to the sour taste of an acid like vinegar. All alkalies have 
a somewhat similar taste, so that we speak distinctively of an "alka- 
line taste." This may be tested by the class with a little common 
washing soda. 

(2) Next, soda has a marked action upon fatty, greasy, or oily 
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substances. This is the most important of its properties, as upon 
this depends the use of soda itself in washing, and the use of soap, of 
which soda is frequently an ingredient. It lays hold of grease, and 
as grease has generally first laid hold of dirt, in removing grease it 
removes the dirt with it, by rendering the grease soluble, so that 
it can be carried off by water. 

Another alkali is caustic potash, also used in making soap, and 
with similar properties to soda. A pennyworth of this should be 
bought at the chemist's, and kept in a close-corked bottle in school 
to show the class. 

Next we must know something about an acid. 

This may be in a liquid form, as vinegar, &c; or in a solid form, 
as tartaric acid crystals, &c. 

It may also be of vegetable origin, as in the acids that make raw 
fruits sour, as citric, tartaric, and other acids. Or it may be of 
animal origin, as in the fatty acids in the fat of meat. Or it may be 
of mineral origin, as in sulphuric acid, &c. 

The general properties of acids are: — 

(1) They are sour in taste. 

(2) They unite with alkalies. 

It is the last property that concerns us. Aa a visible instance of 
the combination of an acid and an alkali, we will take carbonate of 
soda for our alkali, and tartaric acid for our representative acid. 
When these are put together, and water is poured on them, violent 
chemical action is seen to arise instantly. Here the acid and alkali 
have combined, and the acid properties of the tartaric acid, and the 
alkaline properties of the carbonate of soda, disappear. 

It is this kind of action we require to understand in the making 
of soap, and in its use as a detergent. That is, in making soap 
we require: — 

(1) An acid. 

(2) An alkali. 

The acid chosen is a fatty acid. So we require fat or oil. But 
this fat or oil may be of either animal or vegetable origin. Among 
the cheap fats used to make soap, we have the coarse fat of animals 
killed for meat, beef, mutton, &c. ; and palm-oil, olive-oil, cocoa-nut 
oil, and kitchen fat. 

Among the alkalies used to make soap we have soda and potash. 

2. How to Make it. — We can illustrate soap manufacture by 
the following experiments: — 

(1) Shake up together in a bottle some oil and strong solution of 
soda. Notice the resultant mixture and change of colour. Here 
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the oil gives the fatty acid ingredients, and the solution of soda, the 
alkali. Feel the soapy character of the compound. 

(2) Boil a bit of tallow candle in water with soda. Throw in a 
pinch of salt, and allow the mixture to cool. There rises to the top 
a spongy mass that looks like, and is, a loose porous cake of soap. 
Squeeze this in the hand to express the liquid from it; we have a 
piece of crude home-made soap. 

We can now understand that in making soap, on the manufacturing 
scale, we first melt down fat, or take oil, and add to this caustic 
potash or soda. This gives us what is called " soap size," and the 
alkaline solution is known as " lye. M The next thing is to add salt, 
and this is called " salting" the lye. 

3. Bands of Soap. — There are many kinds of soaps, made of 
different substances (but always of fats or oils, and alkalies), and used 
for different purposes. Among the chief of these are: — 

(1) Yellow soap, which has resin added to its ingredients. This 
is the best for washing purposes in general. 

(2) Soft soap, in which potash is used instead of soda, and the 
fat generally consists of fish or seed oils, and tallow. This is jelly- 
like in consistency, and is used for scouring purposes, or in washing 
clothes that are boiled in the copper. 

(3) Mottled soap, which has sulphate of iron added to its in- 
gredients. This is made of melted kitchen stuff, and bone fat and 
soda. 

(4) Marine soap, made from cocoa-nut oil. This is used aboard 
ship, where no fresh water can be had for washing. But sea- water 
has a strong solution of common salt (and other salts in it), and this 
common salt makes water " hard " (see infra). That is, such hard 
water prevents a lather with most soaps. But salt water does not 
curdle soap made of cocoa-nut oil. 

(5) In addition are countless fancy soaps, variously coloured and 
scented ; used chiefly for the toilet. 

We will now set down the above information in a more condensed 
form: — 

(1) Fat (or oil) + alkali (soda, &c.) = Soap + glycerine. 

But this will be still better understood if we now split up fat (or oil) 
into its two constituents, thus — 

(2) Fat (or oil) = fatty acid + glycerine. 

Substituting this in (1) we get — 

Fatty acid + glycerine + alkali = Soap + glycerine. 
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So that the soap on the right-hand side of the equation must have 
been made by the combination of fatty acid and an alkali on the left. 
Let us strougly impress on the teacher that the soap thus con- 
tains an alkali — indeed, most soaps contain too much alkali, or as 
we term it an " excess of alkali." It is this that makes some soaps 
irritating to the skin. 

4. Action of Soap. — Next let us see how soap acts as a deter- 
gent, or cleanser. If it is the person that is being washed, we have 
fatty matter on the skin coming from little organs which make it, 
beneath the skin, and giving a greasy feeling to the flesh. This fatty 
matter of the skin soon turns rancid and ill-smelling, and must be 
removed, especially as other dirt clings to it. 

The alkali of the soap lays hold of this fatty matter, just as it did 
with the fat out of which the soap was originally made. The two 
combine together, and are soluble in the water in which we are 
washing our hands, face, or other part of the body. They thus get 
carried away together, as we "swill" ourselves; and with the towel 
to still further aid in the removal of dirt, we become clean. 

If it is clothes or floors that we are washing with soap, a similar 
operation is performed by similar processes. 

Without soap the w r ater will not remove grease. Oil, or fat, and 
water will not combine together, or water will not dissolve oil or fat. 

With hard water, the soap first has to unite with the lime or other 
substances that make the water hard; and it is not till some soap has 
been used up in doing this, that we get the rest of the soap to make 
a lather, and combine with the grease that has to be removed. There 
is thus always a waste of soap with hard water; and hence in wash- 
ing we first turn our hard into soft water. 

Soap is also wasted if used wet, as it wears away. It should be 
therefore kept dry. The bars should be cut up into pieces of about 
J lb. with a thin string (damp soap clings to a knife), and piled up 
with air spaces between the pieces, in a pyramidal form in a dry 
place. 

5. Soap Manufacture — Visit to Soap Works. — The 
manufacture of soap may be illustrated by the following description 
of the actual processes carried out. "We begin with the coppers in 
which the tallow used has been first purified. 

The first process in soap-making is to prepare a " lye," a mixture 
of soda-ash, lime, and water, the causticity being given by working 
up and down in the mixture the lime confined in a wire basket. 
When the lye is cool the tallows, fats, and oils are added. 
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These are boiled together, the mixture being then pumped into 
"frames" to cool 

Fancy soaps have perfumes and vegetable colours added, and 



are moulded into different forms. Among these is honey soap. The 
soap is dried on racks in large chambers heated by hot-air blasts. 

Some soaps are largely made from glycerine blended with the 
usual constituents, or with these and carbolic acid for disinfecting 
purposes. Another disinfecting soap is that made with coat-tar, 
and known as coal-tar soap. 
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NOTES OF LESSONS ON SOAP. 



Matter. 



I. Alkalies — 

(1) Instances — Soda, lime, and 
caustic potash. 

(2) Properties — (a) Alkaline taste. 

(b) Combine with acids. 

(c) Hence act on fatty acids. 



II. Acids — 

(1) Instances — Vinegar, sulphuric 
acid, tartaric acid. 

Solid or liquid. . 

(2) Properties — (a) Sour taste. 

(b) Combine with alkalies. 



III. Fats and Oils — 

(1) Animal — Fat meat. 

(2) Vegetable— Palm-oil. 

(3) Mineral — Petroleum. 
Fats contain & fatty acid. 



IV. Making of Soap — 

(a) Before the class. 

(1) Oil + solution of soda. 



(2) Tallow + solution of soda. 
(b) Soap manufacture. 



V. Kinds of Soap — 

(1) Yelloic, with resin in it. 

(2) Soft, with potash in it. 

(3) Mottled, with sulphate of iron 
in it. 

(4) Marine, with cocoa-nut oil in 
it. 

(5) Fancy, with colour and scent 
in it. 



Method. 



(a) Let children taste washing soda, and 
lime, or carbotiate of soda. 

Note the biting, bitter, pungent taste. 

(b) Mix a Seidlitz powder with water 
before the class, to show action of an acid 
on an alkali. 

(c) Wash out greased rag in hot solution 
of soda. 



Give out a few "acid drops," and get 
from the children that these have a sour, as 
well as a sweet, taste. 

(a) Let children taste vinegar and crystal 
of tartaric acid. 

(b) Refer to Seidlitz powder above. 
Point out acid as opposite in nature to 
alkali. 



(1) Ask for sources of animal fats (beef, 
j&C. ). 

(2) Show palm-oil, olive-oil, and cocoa- 
nut oil. 

(3) Refer to illuminating power of all 
three. 



(1) Shake together in bottle. Note — 

(a) Change of colour. 

(b) Formation of spongy mass. 

(c) Soapy feel of (b). 

(2) Boil together: add salt. Let cool. 
Same result as above. 

Fat, oil, and soda or potash, boiled. 
This gives lye; lye is salted. 



(1) Best for general purposes. 

(2) Made offish oil and tallow. 

(3) Coloured with blue patches. 

(4) For use with sea-water. 

(5) For the toilet. 
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Notes of Lessons on Soap. — Continued. 



Matter. 



VI. Action of Soap — 

The alkali in it combines with fat 
from sebaceous glands, and makes 
this soluble. 



Method. 



Illustrate by washing the hands, first 
made greasy, by — 

(1) Water without soap. 

(2) Water with soap. 



42. SODA. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Alkalies. — In the former lesson we have indicated that soda 
is an alkali, and have briefly stated the properties of alkalies in 
general. The two commonest alkalies for detergent purposes are 
potash and soda. 

Washing soda is a solid substance, made up of crystals of car- 
bonate of soda. 

2. Action of Soda. — One of the properties of these alkalies, 
and of soda in particular, is that they soften water by laying hold 
of the substances in water which harden it, and turn these to no 
effect. 

Being an alkali soda has a very strong action, and should there- 
fore be used with care. If too great a quantity is used at a time, it 
will weaken or destroy the fibre of the material washed, or irritate 
the skin. It also impairs the whiteness of the calico or linen 
garments washed, turning them yellow. This is the reason why we 
use " blue," to neutralize, or destroy, the yellow tint. 

With coloured prints, if used in excess, it weakens or destroys the 
colour. 

Soda requires to be kept removed from the air in a covered jar, 
as it is altered by the oxygen of the air. It otherwise crumbles into 
a white powder on the outside, losing its transparent crystalline 
appearance, the water in it drying up in the air. 

In virtue of its being an alkali, it acts as such on fatty or oily 
matters, as in the manufacture of soap. That is, soda in washing 
combines with grease and makes it soluble, so that it, and the dirt 
that may have become attached to the grease, are washed away with 
the water together. This of course implies that the soda is soluble. 
This can be readily shown by placing a little in hot or cold water, 
when it dissolves. 
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This action of soda on grease can be illustrated, by washing out 
a small greasy rag in a solution of soda and water. 

We thus note that soda is useful for cleansing purposes: — 

(1) As an ingredient in soap. 

(2) As a detergent of itself with hot or cold water. And that 
in both cases it acts alike, viz. as an alkali, combining with a fatty 
substance (or more rigidly with the fatty acid of a fatty substance). 

NOTES OF A LESSON ON SODA. 



Matter. 



I. What it is— 

(1) Solid. Soluble. 

(2) Crystalline. 

(3) Carbonate of soda. 

(4) Transparent. 



Method. 



(1) Dissolve some before class. 

(2) Explain what a crystal is, and show 
picture of one, or a crystal of spar or quartz. 

(3) This is the c/te mist's name for it. 

(4) Contrast with soda exposed to air, 
and thereby converted to poicder. 



II. Properties— 

See properties of alkalies (Lesson 
on Soap). Repeat in this lesson. 
Has strong action, 
{a) Destroys fibre. 

(b) Irritates skin. 

(c) Turns calico yellow. 

(d) Takes out colour from prints. 



(a) Illustrate by similar action of lime 
and bleaclring-powder on fine fabrics. 

{b) Refer to tenderness of washerwoman's 
hands. 

(c) Show some cotton goods that have 
a " bad colour" from washing. 

(d) Show a coloured print that has 
faded. 



43. BLUE. 
SPECIAL INFORMATION FOR THE TEACHER. 

1. Its Use. — We have already seen that the laundry purpose of 
" blue" is to kill the yellow tint given to calico and linen by soda in 
washing. For this purpose body-linen and other under-garments, 
when washed to be put away for a time, are rather strongly 
" blued" in the washing. 

2. Whence Obtained. — The best blue is obtained from the 
indigo plant, grown for dyeing purposes in India. It is also made 
from ultramarine, but various other ingredients are mixed with it. 
It is sold either in the liquid or solid form; in the latter case in 
balls or packets. It is sometimes known as stone-blue. 



3. Its Properties and Action.— In use ball blue should be tied 
up in a small flannel bag, so that it may not touch the clothes. The 
water then gradually dissolves it equably. Very little of it should 
be used, as the clothes are wanted to be white rather than blue. 

In large laundries the clothes after "blueing" are passed through 
a mangle consisting of two revolving rollers, between which the 
clothes are passed. The blue water is thus squeezed out into a tank 
beneath, so that it can be again used for economy's sake. This also 
prevents the clothes taking tod deep a tinge of blue. 

4. How Made. — The mixture, when of the consistence of stiff 
clay, is rolled into balls and dried. The dried balls are shaken 
together in leather bags until they 

have acquired the familiar metallic 
lustre. When ultramarine, instead 
of indigo, is vised, the mixture is at 
first in powder. This is pressed into 
moulds until it becomes hard and can 
be wrapped up in papers. 

The indigo plant belongs to the iiidijo pimt. 

same order as the pea and bean, 

and grows in Bengal to a height of 4 or 5 feet The colouring 
matter is obtained from the leaves. 

The plants axe cut down and tied up in bundles. These are steeped 
in vats, in which the water takes first a yellow and then a green 
colour. At last the blue tint appears, and the indigo settles down 
as a sediment at the bottom of the tanks. The liquid above is next 
removed, and the indigo beneath boiled, pressed, and dried. 

Besides being used for washing purposes, it is also one of the best 
fast colours for dyeing and for calico-printing. 

NOTES OF A LESSON ON BLUB. 



I. Use of Blue- 
To dotroy yellow tint in 
due to soda in washing. 



(2) Liquid. 



Teacher should 



a piece of cahec 
ed, Mid a piece 
he same after " biueing." 

Explain that di/it are mineral or iwjelo 
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Notes of a Lesson on Blue. — Continued. 



Matter. 



III. How Made and Used — 

(a) Manufacture. 



(6) Tied up in flannel bag when 
used in the solid form. This put 
into water. Colour dissolves gradu- 
ally; faintly tints clothes. 



Method. 



(a) Describe the manufacture. Plants 
cut down. Tied up. Steeped. Solution 
boiled. Sediment pressed, dried, and 
packed. 

(6) To prevent its staining clothes. 
Teacher should dissolve a little in water, 
and pass a strip of calico through the 
water, and wring it out. Contrast this 
with clean strip not " blued." 



44. STARCH FOR LAUNDRY PURPOSES. 



SPECIAL INFORMATION FOR, THE TEACHER 

1. Whence Obtained. — Starch is contained in larger or smaller 
quantity in most seeds, fruits, roots, and stems. 

For manufacturing purposes, rice, wheat, maize, and potatoes, 
yield the largest quantities of the finest quality. 



9 
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• 






Granules of Wheat Starch. 





Granules of Oat Starch. 



Granules of Bice Starch. 



Rice from the Bengal and Madras presidencies is largely used for 
the manufacture of laundry starches by Colman and others. 

2. How Made. — The rice is first dressed, and winnowed 
through sieves to free it from the dust and dirt of harvesting. It is 
next steeped, to soften it for grinding. The ground rice consists of 
starch, cellulose (or "fibre"), and gluten. 

By agitation in water the cellulose and gluten settle down, and 
the starch is held in suspension in the water. 

This starchy water is run off, and the starch settles down a3 a 
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deposit of a semi-solid character. The moisture is drained out of 
this, the process being completed by drying in ovens and after- 
wards in kilns. 

The starch is now ready for warehousing and sale. 



45. NOTES OF LESSONS ON WASHING UTENSILS. 



Matter. 



L Tubs and Machines — 

(a) Washing Tub. —This is either 
a rectangular "shawl" made of 
wood, about 3 feet by 1J feet, by 
1^ feet deep, wider at top than at 
bottom; for large washes or large 
garments. Or, an oval or round 
tub of wood made at the "cooper's" 
and well hooped. Or the same shape, 
but made of zinc (or more properly 
"galvanized irony" or iron with a 
coating of zinc on it to prevent rust). 

(6) A "dolly-tub" made of wood, 
hooped, like a barrel without a top. 
In this tub the dolly is used, being 
a contrivance made of wood, with 
handle, and pegs at opposite end, 
for turning and beating the clothes 
in the tub. 

(c) A washing-machine, generally 
consisting of a barrel as in (b), with 
pegs; or shelves turning by ma- 
chinery — like a churn. This turns 
with a handle, as with the wheel 
and axle used to raise water from 
a well. 



n. Wringing and Mangling 
Machine— 

Wringing is generally done by 
the same machine as mangling. 
The rollers, revolving in opposite 
directions, and turned by handle 
as in a churn, squeeze out surplus 
water, and put a smoothness and i 
gloss on dry (or rather partially 
dry) clothes. They are most use- 
ful for the heaviest articles (counter- 
panes, blankets, &c). But they 
destroy buttons; while they do 
away with the expense of sending 
out clothes to be mangled. 



Method. 



(a) Point out the advantages of wood for 
material, in lightness and cheapness. The 
disadvantage is that it is apt to dry and 
become leaky in the intervals of washing, 
and so require bingting. It is best kept in 
a damp cellar, to keep the wood damp and 
swollen. " Oalvanizediron " is iron covered 
with a film of zinc, which will not readily 
rust and " iron-mould " clothes. See was/t- 
ing-tub with wringer, p. 120. Bingeing is 
steeping in water to make the wood swell. 

(b) This is generally used where no wash* 
ing-machine proper is employed. 

Its advantage is that it has a "leverage" 
in the handle, and does not require so much 
stooping as would otherwise be necessary. 
See dolly, p. 120. 

(c) The teacher should make a sketch of 
this on the black-board, and compare it 
with the "floats" in the paddle-box of a 
steamship. 



Point out to the class, that wringing by 
hand with large garments and clothes, 
such as quilts, counterpanes, blankets, 
&c, is very hard work, and strains the 
wrist muscles. It does not, moreover, get 
out all the soiled water so well as a wring- 
ing-machine does. Point out to the class 
that any water left in the clothes must 
also leave in dirt in drying. 




s WiBHiNa Utensils. — Con. 



should be mads 






U like n 



copper, 






mould tbe clothes. Sometimes it 
is made of sine. 

(A) It is provided with a lid to 
keep in the steam; but this should 
be fastened together with copper, 
not iron , nails.f or fear of i ron- mould. 

(c) There is also a "copper iticl" 
to poke down the clothes when 
raised by the steam in them. 

(d) The furnace is generally sup- 
plied with " slack/' after being 
well Ughted. 

(e) The copper should be lighted 



very ™ 






IT. Other Utensils— 

(o) Scrubbing-brnsl.ee.— These are 
used to rub the dirty parts of col- 

Tbe'y are smaller and less stiff than 
those used for floors. 

(6) Clotlus-baitet,— This is gener- 
ally oval in shape, with wide open 



(a) Point out to theclass that copperdoes 
not readily rust, and is a good conductor of 
heat. Hence it is used for tea-kettles and 

(b) The lid, being circularand large, must 
be made of separate pieces of wood. These 
must be connected together by nails. Cop- 
per nails are used as in boat-building also, 
where rust is objectionable. 

(c) The expansive power of steam get- 
ting in folds of the clothes swells them up. 



(e) Point out to class that everything 
tbatean expedite tbe getting rid of the dis- 
agreeables of the washing day is to be 
sought after. 



(a) Rubbing by band is the best hut not 
the quickest way of getting dirt out of 
very dirty parts of clothes. In some 
countries stamping by the feet, and beating 
by mallets, are made use of for this purpose. 
' {b) This is used to take wet clothes to 
the line, to bring back dry clothes, to hold 
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Notes op Lessons on Washing Utensils.— Continued. 



Matter. 



mouth, and two handles close to 
the top rim for ready transport. 
They generally wear out first at the 
bottom, but can be re-bottomed 
cheaply. 

(c) Clothes-line. — This is a strong 
hempen line sold for the purpose. 
It should be coiled up neatly when 
not in use and put away, and not 
left hanging on the poles. Before 
re-using it should be wiped with a 
clean damp cloth. 



Method. 



clothes before and after washing, &c. It 
is made of something cheap and light — 
osier wands plaited into basket work. 



(c) This should be so placed as to catch 
the wind, and so as to let the wind blow 
through the bodies of chemises, legs of 
drawers, &c. , both for drying and for puri- 
fying purposes. 



SUMMAKY OF LESSONS IN PART II. 

Standard III. 
CLOTHING MATERIALS. 

I. Wool and Worsted. — The natural coverings of the higher 
animals are hair, wool, and fur. Wool is obtained from different varieties 
of sheep, by shearing. It is washed, pressed, combed, spun, and woven. 

Wool is soft, light, strong, and " warm." 

II. Flax. — This is the fibre of the stem of the flax-plant. Its seed is 
linseed. The plants are pulled, straightened, seeded or rippled, retted or 
rotted, scotched, and divided into short and long fibres. 

Flax is used to make linen for bed-, house-, body-, and table-linen. 
Spinning is twisting several fibres into thread or yarn. 
Weaving is plaiting threads crosswise under and over each other, into a 
fabric. 

III. Cotton. — This is the downy lining of the seed-pod of the cotton 
tree. It is spun and woven into calico. This is sometimes bleached. 

IV. The Silk-WOrm. — This is the grub of the sUk-tvorm moth. The 
caterpillar moults, then spins a cocoon or chrysalis. The silk thread is wound 
off the cocoon. 

V. Silk. — This is soft, strong, and lustrous. The raw silk is made 
into hanks, spun and woven. It is used for the most expensive clothing, 
ribbons, ties, dresses, &c. 

VI. Leather. — This is the tanned hide or skin of various mammals. 
It is durable, impervious to wet, and flexible. 

It is used for boots, shoes, gloves, belts and straps, harness, saddles, 
book -covers, &c. 

It is procured from the horse, cow, sheep (parchment), goat, &c. 

VII. Fur. — This is the close, soft, hairy skin of Arctic animals (fox, 
ermine, &c). It is used for warmth and ornament. It is expensive, so 
should be kept free from moths and damp. 

(737) I 



1&2 DOMESTIC ECONOMY. 

VIII. Absorbent and Impervious Materials.— See Part 

III., Summary of Lessons on Clothing. 

IX. Clothing.— See Part III. 

X. Feathers. — These come from birds only. A feather consists of 
stem or shaft, and web. On the bird feathers are (a) Clothing feathers; 
{b) Quill feathers; (c) Down. The latter is derived mostly from aquatic 
birds. Ornamental feathers are used for dresses, head-gear, &c, as those 
of the ostrich. Their value consists in their form, softness, and colour. 

XI. Needles. — These are made from fine steel, which is hard, brittle, 
polished, and capable of being finely pointed-. 

The steel is roiled, wiredrawn, cut in double lengths, straightened, pointed, 
stamped, divided, burnished, hardened, and polished. 

XII. Pins. — These are made of iron or brass. They are flexible to 
some extent. They are made into rods or wire, . wiredrawn, straightened, 
headed, pointed, whitened, polished, and stuck in paper. 

WASHING MATEKIALS. 

XIII. Water. — This is the most universal solvent. But it will not 
dissolve grease. Its solvent power is increased by heat. It is hard or soft. 
Water also bleaches, and takes out colour from prints, &c. 

Rain water is soft. Hard water may be softened by exposure to air, by 
boiling, by use of alkalies (soda, soap, washing -powder* \ Water is supplied 
from rain, springs, wells, ponds, rivers, lakes, &c 

XIV. Soap. — Alkalies are substances with taste like soda, which com- 
bine with fatty acids (from animal, vegetable, and mineral sources). 

Soap contains an alkali (soda, &c); this combines with grease. 
Soaps are made from oil and soda, or tallow and soda. 
There are many kinds of soap: yellow, mottled, soft, marine, and fancy 
soaps. 

XV. Soda. — This is crystallized carbonate of soda. Solid and soluble. 
It is very strongly alkaline; destroys textile fabrics if used too strong; 
irritates the skin; turns fabrics yellow; and destroys colour in fabrics. 

XVI. Blue and Starch. — Blue is made from the vegetable dye of 
the indigo plant. It is sold in solid and liquid forms. It is used to destroy 
yellow tint in clothes washed with soda. 

Solid blue is sold in balls and packets. 
Laundry starch is made from rice. 

XVII. Washing" Utensils. — These consist of washing-tub, dolly 
tub and pegs, wringing and mangling machines, copper (with lid, stick, &c), 
scrubbing brush and board, clothes basket and line, &c. 



PART III. 

STANDARD IV. 

"Food: its Composition — Clothing and Washing" — Revised Code. 

The subjects dealt with in Part III. are more difficult iu them- 
selves than those of Parts I. and II.; but the children are also older 
and capable of bearing a heavier burden than before. The " Food 
and Clothing and Washing" which have been prepared for in the 
collective object lessons of Standards I. II. III. are therefore now 
treated in Standard IV. in a more strictly logical manner than be- 
fore, with some sequence of argumentation. 

Up to the present stage, the class teacher's ordinary experience in 
schools has stood her in good stead, in taking up the lessons set 
forth in Domestic Economy. 

But from this point forward, her experience of collective teaching 
will be of less service to her. We now approach a scientific hand- 
ling of the subjects of Domestic Economy, and average class teachers 
will be deficient in both theory and practice in this matter. We 
have therefore given a great deal more help to them than previously, 
in affording special information on the items dealt with. In order 
to economize space for this purpose, we have been obliged somewhat 
to curtail the teaching hints. 

The necessity for this mode of treatment will be recognized, when 
it is remembered that our subject now trenches close upon hygiene, 
human physiology, chemistry, sanitation, and cookery. More- 
over, not only is the average class teacher ignorant of these subjects, 
— except in the barest outlines, — but the children can only uuder- 
stand the broadest principles of these sciences, and should have their 
attention confined to those departments of them which are the most 
practical, and most calculated to be of use to them in after-life. 

The treatment of these subjects must, therefore, of necessity be 
less scientific than we could wish; but after all we must remember 
that it is Domestic Economy as a "class" subject, not as a "science" 
or "specific" subject, that occupies our attention. 

Those teachers who can spare time for a closer study of Domestic 
Economy are strongly recommended to do so along the lines of 
hygiene and animal physiology. 

Most of the lessons here given have been found successful when 
given, first to a group of female teachers, and afterwards by them to 
large classes pf children, 
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Iii other cases the information furnished has been obtained by 
personal visits to some of the largest industrial and manufacturing 
firms of the country; or the information set down has passed through 
the ordeal of critical examination by experts. 

It will be seen, on reference to the schedule of the Revised Code, 
that " Food" is a subject to be taken up in successive years. We 
have endeavoured to adhere to the Government subdivisions of this 
subject for the different years; but it is manifest that the " com- 
position " of food has a very close relation to its " nutritive value." 
The teacher will turn this difficulty, by reading up the lessons given 
on food as a whole for the different standards; while at the same 
time she takes for her class that department only in it which is here 
set down for the particular standard she teaches. 

Again, the subjects, "tea," "coffee," &c, have been previously 
given in Standards I. II., but must be again included in dealing with 
beverages. But though there is necessarily a little repetition of 
salient points in their second and advanced treatment, yet on the 
whole this is not a great disadvantage, and has its own advantage 
in the more scientific method of dealing with the same subjects. 



46. LIFE'S LOSSES AND GAINS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Loss of Substance. — A living human being constantly 
exerts himself in the act of living. He expends mechanical force, 
and in doing so— 

(1) Generates heat. 

(2) Gives off carbonic acid and water; and 

(3) Undergoes thereby a loss of substance. 

The effect of this waste in wear and tear is felt in the two sensa- 
tions of hunger and thirst. 

2. Repair. — To make up the deficiency noted above three things 
are required: — 

(1) Fresh air. 

(2) Drink, consisting of water in some form or other. 

(3) Food, of which part must be — 

(a) Flesh-forming, to sustain life continuously; and next — 

(b) Fatty, starchy, or sugary foods to sustain life conveniently. 

3. Excreted Matter.— The waste matter will pass away from 
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the body in various ways, through various organs of excretion, 
and iu various products, the latter comprising — 

(1) Excrementitious matter, or undigested food. 

(2) Water. 

(3) Carbonic acid, and 

(4) Saline compounds (urea, uric acid, &c). 

In a man, therefore, neither gaining nor losing weight, the total 
weight of the excretion is equal to the 
total weight of food (including water 
and oxygen) taken in. 

If he increase his work done, and 
therefore his waste, he must either take 
more food, or become reduced in weight. 
On the other hand, if he do less work, 
he must give off more by excretion, or 
else increase in weight. 

4. Organs of Excretion.— The 
organs of excretion that get rid of the 

waste matters above are, (1) The skin; 
(2) The lungs; (3) The kidneys. Each 
of these passes off the same products, 
viz. water, carbonic acid, and organic 
Compounds, 

But each does so in different propor- stctiimorttieBkinitndertiie Micro- 

(1) The skin gives off much water, 

little carbonic acid, and still less organic saline compounds 
(urea, &<:.). 

(2) The lungs give off much water, much carbonic acid, and little 

(3) The kidneys give off much water, little carbonic acid, and 
much urea. 

The foregoing statements are borne out by daily experience. 

5. Experience. — Thus, if a man were placed in a delicate 
balance immediately after taking a meal, it would be found that as 
every hour passed on, he would become lighter. This would be from 
the excretion of water, carbonic acid, and animal matter, through 
his lungs, kidneys, and skin, and in the fteces. 

Besides this, it would be found that in cold weather he would 
more rapidly lose weight than iu warm. A man takes food to make 
up for loss of weight and heat. For every time we move or think, 
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and every time we involuntarily perform any vegetative function of 
life (respiration, &c.\ we are using up force, and tissue nervous or 




muscular. It is only by the oxidation of tissue that force and heat 
can be generated, and to repair these losses food again becomes 
necessary. 
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Water is the preponderating substance excreted in all these 
organs: most solid matter in the kidneys, most gaseous in the 
lungs. The quantity of water given off by the lungs is 5,000 grains 
per diem on the average, by the skin 10,000 grains, and by the 
kidneys 23,000 grains. 

Each of the three secreting and excreting organs consists of a 
moist animal membrane. The skin partakes of the nature of both 
lungs and kidneys. Thus it absorbs oxygen, and exhales carbonic 
acid and water, like the lungs. But it also excretes urea and saline 
matters in solution, like the kidneys. 

NOTES OF LESSONS ON HOW WE GROW. 

Introduction. — An infant weighs only a few pounds ; a man or 
woman between one and two hundred pounds. Something must, 
therefore, have been added to the smaller, to make the greater, 
weight. But nothing is added except food ; it must, therefore, be 
food that becomes a part of us, and that makes us grow. 

But we take food after we have left off growing. Why do we do 
this? Because, although we may keep at a nearly constant weight 
over fairly considerable periods of time, yet we are constantly 
changing our substance, day by day, and hour by hour. 

The children will understand this if referred to a river, which is 
of the same depth and width at the same spot day after day, and 
yet never consists of the same identical particles of water at that 
particular station. For fig. showing internal organs, see p. 161. 



Matter. 



Method. 



I. Waste of the Body- 
When any tool or machine has 
been worked along time, it becomes 
at last worn out. It does not wear 
out all at once, but it is always 
wearing out; slowly, if it works 
slowly, quickly, if it works quickly. 
But a horse, or other working 
animal, does the same. If we give 
it food, it goes to work again, but 
if we do not, it wears out and does 
not recover. If a rock wears away 
with rain, frost, &c. , it undergoes 
no repair ; it is unlike the animal 
in this respect. 

Men also are working animals. 
They wear out, and food makes them 
able to work again. Every time 



Let children notice that if a tool or 
machine wears out, it cannot be made up 
again as a rule; we have to get a new one 
prepared, or add new matter to the old one. 

But a working animal is repaired, or 
made up again; only it is by food that this 
is done in the case of the animal. 

Point out to class that the great dif- 
ference between the mineral kingdom on 
the one hand, and the animal and vegetable 
kingdoms on the other, is that growth and 
maintenance of structure obtain in the 
latter kingdoms, and proceed from within; 
and that these are absent in the former 
kingdom. 

The working animal is unlike the tool or 
machine, in that it is not replaced by a 
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Notes op Lessons on How we Grow.— Continued. 



Matter. 



we do any kind of work, some part 
of us thus wears out. We are, 
therefore, dying daily and hourly. 

This shows us the necessity of 
food to make up for waste as well 
as f or growth. Starving means dying 
of waste, or being worn out with 
the work of the body. 

This "work" is not merely 
** labour" as commonly understood. 
It includes every act or function of 
the body, such as breathing, beat- 
ing of the heart and circulation 
generally, digestion of food, &c. &c. 



Method. 



n. How Food becomes a Part 
of Us— 

But in place of animal or vege- 
table matter, — a plate of meat and 
potatoes, or a cup of tea, — here we 
see living flesh — muscle, nerve, fat, 
gristle, &c. How do the former 
become the latter? 

First each is made into blood. The 
solid part of the vegetable and 
animal matter taken as food must 
be turned into a liquid. That is, 
the juice or moist parts of the bread 
and butter, &c, must get into the 
blood, and be made into blood. 

First the food is cheiced in the 
mouth, then swalloiced and passed 
down into the stomach. Here some 
of the juices are sucked up by the 
stomach, and get into the blood at 
once. 

The way in which the juices of 
food, and the liquids taken with it, 
are absorbed by the blood-vessels 
of the stomach, passing into the 
walls of that organ in their passage, 
may be illustrated by reference to 
a bladder of water gradually losing 
its contents to the outer air. 



III. What the Blood does to 
Food— 

The blood is like a river; it is 
always moving. As a river moves 
it takes with it everything that 
floats or swims in it. As the blood 



new one as a whole, but is replaced bit by 
bit, as it wears out bit by bit. 

Illustrate this by reference to a man's 
account at the bank. He adds to, and with- 
draws from, this accumulated fund day by 
day. He can keep the total either con- 
stant daily, or as nearly constant as he 
chooses. 

Another useful illustration that has 
special advantages of comparison of its 
own, is that of a fire, which wastes away 
and is replaced, and is kept pretty nearly 
constant. 



Inquire of the children what are the 
foods taken at breakfast, dinner, and tea. 
Divide these into solids and liquids. The 
class will see that liquids are already like 
blood, in both being liquids. 

But the solids must be turned into liquids 
before they become like blood. Illustrate 
this change by dissolving sugar and salt in 
water. Point out how oranges, apples, 
&c. , can have their juices squeezed out of 
them. There is also juice (gravy) in meat. 
When apples, meat, &c, are eaten, they 
part with their juices to the blood. 

Point out to the class that the stomach 
is an enlargement of the food-pipe (alimen- 
tary canal), and is a kind of food-bag. 
Draw a diagram of the mouth, gullet, and 
stomach in vertical section to explain this. 
See fig. p. 159. 

This illustration will show that liquids 
will pass slowly through a membrane. As 
this department of the subject is difficult, 
the teacher must not attempt to " ex- 
plain " too much. Let her trust rather to 
inculcation of "results," and leave "pro- 
cesses. " 



Inquire of the class what happens to 
sticks or straws thrown into a stream or 
river. What does it do with the little 
boats on it? Some boats may contain 
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Notes op Lessons on How we Grow.— Continued. 



Matter. 



moves, it also takes away with it 
everything it has in it. 

But the blood goes to nearly all 
parts of the body; so it also carries 
to all parts of the body the juices 
and liquid foods it has received from 
the stomach, &c. 



IV. What becomes of the Food 
in the Blood — 

The river took the flour, and this 
was made into bread. The blood 
takes the juices of the bread and 
meat poured into it, to the hand 
and arm, to the bones and brains, 
&c. It gives them to these, as the 
labourer gives bricks to the brick- 
layer. The bricklayer builds the 
house with the bricks. And the 
body builds itself with the food 
stuff brought by the blood. 

The river merely transports the 
materials, it effects no change in 
them. 



Method. 



wheat, flour, bread, meat, and other kinds 
of food. What does the river do to these? 
It carries them with their contents where 
they are required. Apply this to illustrate 
the transport of the food elements, dis- 
tributed by the blood, to the different or- 
gans. 



Inquire from the class how a house u 
built. Is it all built of bricks? What is 
done with the wood? (It makes floors.) — 
With the slates? (They make the roof. ) — 
With the bricks? (They make the walls.) 

Is the body all alike? Refer to some 
things which make up the body. There 
are flesh and hone, and different parts: legs, 
arms, &c. 



The blood not only transports, it alters, 
changes, or converts mere dead food into 
living blood. 



47. THE CONSTITUTION OF MATTER. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. "What Matter is. — Matter is anything of which we are 
made conscious by our senses. Everything, therefore, that gives 
us the sensations of seeing, hearing, smelling, tasting, or feeling, 
is matter. 

When we see a rock, tree, or horse ; when we hear a sound (or 
vibrating air), as in the beating of a drum; when we smell a sweet 
or ill-smelling scent; when we taste the sweetness, sourness, or 
bitterness of a liquid or solid substance ; or when we perceive or 
feel the smoothness, roughness, size, shape, hardness, or softness of 
anything presented to our touch, we are dealing with matter. 

We ourselves also consist of matter in our bodily or corporeal 
relation. 

Mind, on the other hand, is that by which, but not through 
which, we discern matter in or outside of ourselves. 
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2. Different States of Matter.— The same matter may 
appear in three different states or conditions. 

Thus we may have ice, which is still water in its constitution, or 
what it is actually made of, but in a solid form. 

If this be heated, we shall still have water so far as its constitu- 
tion is concerned, but now in a liquid form. 

Lastly, by application of further heat we get steam or vapour, 
which is still water in constitution, but now in a gaseous form. 

We thus see that the same matter may be in the three different 
physical states or conditions of — (1) Solid ; (2) liquid ; and (3) gas. 
Tnese are said to be different physical states, because their chemical 
constitution is identical in all three conditions. We also see that the 
matter may be converted from 1 to 2 to 3 by heat. We can work 
reversely, and change the physical state from 3 to 2 to 1, by the 
abstraction of heat, which is what is popularly regarded as the 
application of cold. But, scientifically, cold is only the negative of 
hot. 

We have every reason for believing that water is only a type of 
all other matter in this respect. Thus we can convert solid gold 
to liquid, that is, melted gold. Again, we can convert a solid or 
liquid metal into the vapour of that metal, or into the metal in a 
gaseous condition. 

Sometimes the solid will pass through the liquid to the gaseous 
condition so rapidly, that we do not recognize the transition through 
the intermediate liquid state. 

Each different substance requires a different degree of heat to 
allow it to exist in a liquid or gaseous condition. Some metals, as 
mercury, are liquid at the ordinary temperature of the atmosphere. 

3. Different Sorts of Matter. — But besides the same matter 
existing in three different physical states, there are different kinds, 
or sorts, of matter. This is a chemical difference, or a difference 
in the ultimate constitution. 

Broadly, this is first seen in that matter may belong to, 

1. The mineral kingdom — without life in it. 

2. The animal kingdom, \ with life in it, present or formerly 

3. The vegetable kingdom,/ existent. 

And here again, 2 and 3, though in some respects alike, are in others 
different, as is recognized in the cases of a cow and the grass it eats. 

But this is an obvious distinction. There are other differences of 
a much more intricate nature. 

Among the simplest of these are those recognized in the different 
metals. Thus gold is readily distinguishable from iron, in physical 
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characteristics; — relative weight, colour, hardness, ductility, malle- 
ability, &c. 

All these metals, however, have one common characteristic: each 
fragment, however small, is like all other fragments of the same metal. 
The microscopic particle is like the solid mass. However minutely 
we subdivide, it is still gold that we are dealing with, and always 
gold having the same properties. We cannot get anything in our 
minute subdivision simpler than the gold. Such substances as these, 
that neither by heat nor subdivision can be converted into anything 




Apparatus for preparing and collecting Oxygen from Red Oxide of Mercury 
by means of a test-tube and gas-burner. 



else than what they were, are matter in its ultimate simplicity. 
They are "simple substances," or "elements." They may be 
solid, as gold ; liquid, as mercury ; or gaseous, as the oxygen of the 
air. 

But there are other substances that will undergo change at our 
hands. Thus, if we burn a lump of coal, it is converted into very 
different substances — ashes, smoke, &c. If we burn chalk or limestone 
in a kiln, we turn it into carbonic acid gas and lime. 

Such substances were not simple to begin with. We turn them 
into simple or simpler substances. We must have a name for these 
more complex substances. They are termed "compounds," because 
they are compounded, or made up, of simpler substances, or out of 
the " elements " themselves. 

Thus, if we heat mercury in a retort, we make it combine with 
the oxygen of the air, and turn from the "element" mercury — with 
the appearance of liquid silver — into a red powder, or the red oxide 
of mercury. Again, by the application of further heat, we drive 
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off the same oxygen, and reconvert the red powder into metallic 
mercury. 

We thus see that we can make a " compound " out of two (or 
more) elements, and that reversely we can turn a compound into its 
constituent elements. 

The most striking illustration of this building up of elements into 
compounds, and the arrangement of these in the making up of this 
world and of all the universe, is seen in the constitution of a lan- 
guage. • 

The "letters" are the elements; the "words" are the "com- 
pounds" formed out of the elements; and the " language " is the 
universe. The same letters, varying in number and in situation, 
make different words, as ON, NO ; OWN, NOW, WON ; REAM, 
MAKE ; &c. Similarly, the same elements, varying in number and 
in grouping, may make up different compounds. 

But whereas the letters of the alphabet amount to twenty-six, 
the number of the elements is at present seventy. The. number 
increases from time to time by the discovery of fresh elements. It 
also decreases, as what were considered to be simple substances are 
found by greater research in reality to be compounds. 

4. The commonest Elements in the animal and vegetable 
kingdoms are, Carbon, Hydrogen, Oxygen, Nitrogen, Sulphur, 
and Phosphorus. 

These form as it were the abbreviated alphabet of six letters, out 
of which " organic compounds," or compounds existing in animal 
and vegetable structures, are built up. 

It is not of much practical importance in our study of Foods and 
the Body, to know the properties of these as simple substances, 
since it is only as they exist in compounds that they come into our 
inquiry. And the properties of compounds are altogether unlike to, 
and entirely different from, those of the elements from which they 
are built up. 

In this respect the analogy of letters and words, and elements and 
compounds, ceases to exist, except in the modified instances in which 
non-phonic words, such as " colonel," do not represent the sounds of 
the individual letters constituting such words. 

Nevertheless, it will be well to briefly indicate the properties of 
each of these elements, the sources from which it is obtained, and 
the parts of the body which it assists to build up. It will suffice to 
do this in the form of Notes of Lessons, without any special "Infor- 
mation for the Teacher," so long as we make these notes self -inter- 
preting. 
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NOTES OF LESSONS ON MATTER. 



Matter. 



L What it is— 

Anything recognized by one or 
more of the senses. It is the * ' ship " 
or " material " of which the world 
and all that is in it, ourselves in- 
cluded, and of which also the sun, 
moon, and stars, are made. 



II. Different States of Matter— 

(1) Solid, as ice. 

(2) Liquid, as water. 

(3) Gaseous, as steam or vapour. 



in. Different Sorts of Matter— 

1. Simple; Elements, as gold. 

2. Compound: as coal, chalk. 
The compounds are —(a) Organic, or 
(6) inorganic, the former form the 
animal and vegetable kingdoms, the 
latter form the mineral kingdom. 



IV. Some Common Elements— 

(1) Carbon — Solid, in form of 
diamond, and as in coal, coke, &c. 

(2) Hydrogen — A gas, as in coal- 
gas. 

(3) Oxygen — A gas, as in the air. 

(4) Nitrogen — A gas, as in air. 

(5) Sulphur (brimstone) — A solid. 

(6) PUospltorus — A solid. 



Method. 



Ask the class for the names of things 
they can see, hear, smell, taste, and touclu 
Closely associate the idea of matter with the 
senses. Point out that we may talk about 
other things which do not really exist, but 
which are only imaginary, and not matter, 
as ghosts; and of such things as do exist, 
but still are not matter, as revenge, dis- 
cord, &c. 



Illustrate by a burning candle, which 
consists of — 

(1) The solid wax, paraffin, or tallow. 

(2) The liquid wax, paraffin, or tallow, 
near the wick. 

(3) The gaseous wax, paraffin, or tallow, 
burning in the flame. 



Illustrate by letters, which stand for sim- 
ple substances or elements, and by uwds, 
which are compounded of letters. Take as 
a type of the elements any of the commoner 
metals, and as a type of compounds a lump 
of coal, which can be changed into many 
different substances. 



Refer to the fact that some letters are 
found oftener in words than others are; 
such as the vowels, a, e, i, o. Similarly, 
the six elements given here are found most 
frequently in foods, and in man built up out 
of foods; and therefore we deal with them 
first. Show a small piece of brimstone 
(sulphur) and phosphorus (and be careful 
in handling the latter, as it will otherwise 
burn the fingers). 



NOTES OF LESSONS ON CARBON. 



Matter. 



I. What it ia— 

(a) Instances of nearly pure car- 
bon are found in such substances as 
burnt or charred wood, or c/iarcoal, 
and in the very different substances 
called diamond and coke. In one 
case the carbon is black, and this is 
generally the case with the various 



Method. 



(a) In a tobacco-pipe bowl insert succes- 
sively some coal dust, some chips of wood, 
and grains of wheat, barley, or peas. Cover 
the mouth of the bowl with a plug of clay 
to exclude air, and put the bowl into a 
red-hot fire. Smoke will issue for a time 
from the stem of the pipe, and then carbon, 




MillU'r. 



forma of carbon ; in the other ease 
it in colourless. In neither case have 
we the real c/tfiiiiatleltmeiit, carbon, 
though each is much like it. 
The principal property of carbon 



that it 



tamlmitiblei tliat is, it 






and ii 



the 



. or combination, ktat 

evolved, and at the same time «»■- 
boutc acid is given off. That ia to 
say, carbonic aciil, which concerns 
us so much in Domestic Economy, 
is made up of carbon and oxygen. 
Thia is why it ia expressed by the 
chemist as CO.. This means, that 
there ia one equivalent of carbon, 
10), to two of oxygen, (0,1. 



<JM 



o of this 



in the form of charcoal or coke, will be left 
in the bowl. 

Light an oil lamp, and do ni 



. limited ai 
Explain 



umifisstly cnnie f 
w lampbltKi is sil 
Hi, mil, and rttia 



from the oil. Ex- 
lilarly made from 
, combusted with 

class that the elements 

ince denoted by their 

initial Ittlmi in capitals: C for carbon, 
for oxygen, to. Explain also that a little 
figure at the base of the symbol, like the 
j in Oj, means that ao many r!fiti;dntt* or 
proportion) are taken of that element to 
which the figure is subscribed. 

(ft) Introduce a chemical cniatien to the 
class, to explain the action of the fire; r.g. 
Fire = heat + carbonic acid, and 
Carbon + oxygen = carbonic acid, and 
C+0.=C0i. 
(The laat equation will not be absolutely 
and scientifically correct— it should be 

2C + 20,_2C0s, 
hut it is sufficiently accurate for the first 
representation.) 



THE CONSTITUTION OF MATTER. 



135 



Notes of Lessons on Carbon. — Continued. 



Matter. 



(c) But carbon also unites with 
oxygen,and in doing so evolves CO2, 
in respiration, as well as in combus- 
tion. The act is again a chemical 
one. In this case the carbon is sup- 
plied from foody especially starchy 
and sugar foods, and the oxygen is 
taken in at the lungs. That starchy 
and sugar foods contain carbon is 
proved by charring any of the 
cereals, when the water is driven 
off, and the black charred remains 
are nearly pure carbon. In the 
same way, if sulphuric acid, which 
has a great attractive power, or affi- 
nity, for water, be poured on sugar, 
it will abstract from it the water of 
which it is partly built up, and 
leave carbon. This can then be set 
on fire, like wood or charcoal, giv- 
ing out heat and carbonic acid in 
the process. 

(d) Carbon is necessary in foods for 
maintaining the heat of the body, 
and in assisting respiration. We 
hence call it a heat-giving or respira- 
tory food. It will figure very largely 
in our lessons on foods, among 
starches, sugars, and fats. That fats 
and oils partly consist of carbon 
might be anticipated from their 
use as fuels and illuminants, as in 
animal, vegetable, and mineral oils. 



Method. 



n. Whence obtained — 

(1) For merely heating liouses car- 
bon is obtained in the form of wood 
and coal. The latter also is deriv- 
able from vegetable growths as in 
wood. 

(2) For illuminating houses it is 
obtained from such animal fats as 
tallow, whale-oil, seal-oil, &c. ; from 
regetablefate like palm-oil and olive- 
oil; or from mineral oils like petro- 
leum and its many adaptations, 
liquid and solid, as in paraffin, &c. 

In the laboratory it is produced 
by an acid, and chalk or limestone. 
See first fig. p. 134. 

(3) For heating the body, as a 
food, it is exclusively derived from 
animal and vegetable sources, in 



(c) Get the class to connect together in 
their minds combustion, respiration, and 
cliemical combination as similar processes, 
by means of association of the names to- 
gether. Show the class a little sulphuric 
acid, and pour a little on some sugar placed 
on a plate. This experiment must be done 
before the class, but with limited quantities 
only, of the acid and sugar. 

Further show the attraction of sulphuric 
acid for water, by mixing a small quantity 
of the two, and thereby heating the con- 
taining flask : the heat, as in combustion, 
proving the presence of the chemical com- 
bination. 



(d) Refer to the fatty foods eaten by 
natives of A rctic climates, to generate heat, 
such as blubber of whale and seal. Point 
out that natives of tvarm climates rarely 
eat any fat except butter, and the cream 
of milk from cows, goats, &c. 

Tell the class that we eat more fat in 
irinter than in summer. In summer an 
excess of fat would not be used to generate 
heat, but would disturb the bilious action 
of the liver, and make us ill. 



(1) Refer to coal-gas as an illuminant. 
Point out that this contains carbon, as is 
proved before the class by holding a cold 
plate over a burning gas jet, when the plate 
makes the carbon cool and become soot. 

(2) Tell the class that the Eskimos with 
the fat or blubber of the same seal, (1) 
light their snovr-houses, (2) cook their food, 
(3) maintain the heat of their bodies. 

Show liquid and solid paraffin, in the 
form of a candle, and of oil. Then illus- 
trate the two physical states of the same 
substance by setting the candle alight, 
when part will become solid and part liquid. 

(3) Educe from the class that man's food 
consists to only a slight extent (with the 
exception of water) of minerals. Man is 
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Notes op Lessons on Carbon. — Continued. 



Matter. 


Method. 


starches, sugar or saccharine foods, 
and fats of animal and vegetable 
origin. Heat is a necessary condi- 
tion for animal life of a high order, 
and heat-giving foods are therefore 
equally necessary. 


more like an animal than a mineral; and 
animal foods are more easily converted 
into human tissues than mineral or even 
vegetable foods are. 


III. How employed — 

It follows from the fact that food 
is our supply-source of heat from 
carbon, that this carbon will re- 
appear to some extent in the tissues 
which are built up out of food. 

Again, man is an animal, and as 
such his flesh is like that of all other 
animals. As their fat consists partly 
of carbon, and we consume it, it 
follows that our fat, which is partly 
made from theirs, will also consist 
of carbon. That is, carbon foods 
build up carbon tissues. If we eat 
starchy, saccharine or fatty foods, 
we shall therefore (1) generate heat 
in the process, (2) evolve carbonic 
acid, and the residue will be stored 
up in (3) fatty or adipose tissue. 


Insist upon the fact that a human being 
is a manufactory, in the sense that it con- 
verts " raw material " (food) into " manu- 
factured articles" (muscle, nerve, and other 
tissues). 

A further illustration is to compare man 
to a chemical laboratory. In this, chemical 
substances are changed by heat, &c, into 
other chemical substances. So in man, as 
in the laboratory — 

C+0 2 =C02. 
In the one case the carbon might be burnt 
in a retort, quickly, with the evolution of 
great heat; in the other case the retort is 
the body of man, and the chemical com- 
bination is a slower one, but the total 
amount of heat generated is the same as 
before. 



NOTES OF LESSONS ON HYDROGEN. 



atter. 



I. What it is— 

(a) This is a gas not often found 
by itself, or "free," as it is termed, 
but largely present in combination 
with other substances. 

(b) Thus water consists of hydro- 
gen and oxygen, chemically united 
together. Hydrogen is also present 
in all fats, oils, and in sugar and 
starchy foods, just as carbon is. 
In consequence of the presence of 
these two elements together in 
these foods, they are called carbo- 
hydrates or hydro-carbons. 

(c) It is also present in coal-gas. 

(d) Like carbon it is combustible 
and inflammable; and hence its use 
in coal-gas, and in heat-giving foods, 
to give out light and heat respec- 
tively. It burns with a yellowish- 



Method. 



(a) Refer to the air as the tvpe of a gas. 
Gases are mostly light, invisible, coloui'lejts, 
and frequently odotirless. Air is a mixture 
of two gases, nitrogen and oxygen. 

(b) Write down the formula of water on 
the black-board, (H 2 0), and explain its 
meaning. Fats, oils, sugar, and starch, 
all contain hydrogen, but sugar and starch 
contain it locked up in the proportions of 
water. That is, these foods consist of car- 
bon and water. Hence, when the water 
is abstracted, the carbon is left behind, as 
previously stated. 

(c) Hydrogen is united with car7x>n, 
sulphur, &c, in coal-gas. 

(d) A gas is said to be inflammable when 
it will itself burn, as coal-gas does. Some 
gases will not themselves burn, but will 
support combustion, or let other substances 
burn in them. If possible show the class 
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Apparatus for preparing and collecting Hydrogen. 

Notes of Lessons on Hydrogen. — Continued. 



latter. 



blue flame, giving great beat and 
but little light. It is the lightest 
substance in nature, and is hence 
sometimes used for balloons. 



n. Whence obtained — 

To find sources for hydrogen we 
must inquire where it is present in 
compound*, as it is so rarely "free." 

Water would evidently be the 
largestsource of supply; buthydro- 
gen is not easily got away from the 
oxygen with which it is combined 
in water. This is, however, one 
source of supply; and even in the 
body, some of the water, or the 
liquid foods and beverages largely 
compounded of water, which we 
drink, is converted into hydrogen 
(and oxygen) in the bod v. 

Much more, however, is obtained 
from the foods we have called 
car!>o-hydrates, or the heat-giving 
foods. Such are bread, biscuit, 
cakes, puddings, and other foods 
containing flour of the cereals, or 
of peas, beans, lentils, &c. 

(787) 



Method. 



a lighted jet from a Bunsen's burner; if 
not, ask the class to mark the colour of 
a coal-gas jet alight when only a bead of 
flame is kindled. 



Tell the class that when we wish to get 
any particular element, we first look out 
for a "compound" containing it. Thus 
if we want hydrogen, we appeal to H2O. 
If we want carbon, we fall back on char- 
coal, carbonate of lime (chalk), &c. 

The class must be made to understand 
that many chemical changes take place in 
the body. We cannot see these done. 
We cannot always tell how they are done. 
But we can trace the effects of the processes, 
and so judge that they have been carried 
out. 

Make hydrogen from zinc and sulphuric 
acid. See fig. above. 

Ask the class to give all the foods they 
can think of that contain, 

(1) Sugar, as cane-sugar, beet-root, 
maple-sugar, sweet juices of fruits, &c. 

(2) Starch, as rice, oatmeal, barley meal, 
tapioca, sago, arrow-root, &c. 



S Hydhogkn.— Continual. 



UL How employed— 

As hydrogen is so largely present 
in li/jit-ijirh\ij foods, this suggests 
its use, viz. to generate heat. 

But this heat ia wanted for a 
more ultimate purpose, namely, to 
turn to force. 

Just as heat converts water in 
a steam-engine into ittam, and 
steam gives force for work; so the 
heat got out of foods containing 
hydrogen is used to supply force 
for muscular work. 



Point out to the class that we are not 
only constantly taking in food, but also 
constantly giving out waste products, 
through the skin, in breathing, and in 
other known ways. 

It is in this way that some of the hydro- 
gen taken in as food, both in the carbo- 
hydrates, and much more in water and 
other beverages, is got rid of again in 
sweat, perspiration, moisture of expired 
breath, &c. 



NOTES OF LESSONS ON OXYGEN. 



Matter. 



L What it ii— 

A colourless, invisible, odourless 
gai; it is not inflammable, but 
support* eombnstion. This is its 
chief property, as exemplified in 
ordinary combustion of fuel, in 
respiration, m decay or decom- 
position., in fermentation, and in 
slow oxidation of waste materials 
o/tliB body, and food materials in 
the body. Without it we should 
cease to live, from failure of respi- 
ration. It is a gaseous food, as it 
induces changes in the body. It 
is taken in at the lungs in inspira- 
tion, and the greatfir part given out 
again, united with carbon as car- 
bonic acid gas, in expiration. 

D. Whence obtained 

(1) Oxygen exists "free'' in the 
air to the extent of Ith of the total 
amount. But it a muted with 
nitrogen. It is therefore necessary 

This is done without our will by 
the body itself in rapiiidion, and 
by fires in combustion, and by decay- 
ing matter in decomposition and 
fermentation, 

(2) It is also present in jbodi in 
the eo mMnci/ state, united with car- 
bon and hydrogen in the htat-g icing 



Illustrate the properties of oxygen as a 
in fer of combustion: — 

By rekindling an almost spent burn- 
inj ir<A by inserting it in oxygen. 

By blowing a smouldering lire. 

By burning *4pk»r \ 

By burning pkospftorus >in a jar of it 

3y burning a skel wire ) 
„ procure tie oxygen, it is best to 
buy at the chemist's a small quantity of 
" oxygen, mixture" (chlorate of potash). 
This must be heated in a retort over a gas 
jet. The gas ia collected over water into 
jars or tubes, covered with a greased glass 
cover. Tbe experiment is a simple one, 
but can only be performed where there is 
sufficient apparatus for the purpose. 



(1) Refer the class to the " ocean of air" 
in which they live and breathe. The 
presence of this can be illustrated by the 
resistance to a body moving in it, as the 
sail of a boat or windmill, a flag, &c. 
Show the contrast between the presence 
of oxygen in water, and in air. In water 
it is ciitnacally united with, the hydrogen; 
in the air it is only mired with nitrogen, 
like a mixture of sugar and saw-dust. 

(2) At this stage the class can be told 
that the six elements most common in 
foods make up the catchword " Chomp," 
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Apparatus for preparing and collecting Oxygen, in larger quantities, from Potnssium 
Chlorate, as it is generally done in the laboratory. 



Notes of Lessons on Oxygen.— Continued. 



Matter. 


Method. 


foods, and with carbon, hydrogen, 
and nitrogen in the jUsk-forming 
foods. 

(3) It is also a constituent of 
vtater, (HgO), and of all beverages 
made of water, and is by the body 
partly obtained from these sources. 

(4) It can be made from potassium 
chlorate, as in fig. above 


by which they can be readily remembered, 
viz. C, H, 0, N, S, P. 

(3) Point out to the class that oxygen is 
thus present, free or combined, in all 
three physical states: — 

(1) As a. gas, in air. 

(2) In a liquid, water. 

(3) In solids, as in foods. 


III. How employed — 

Oxygen is used to support com- 
bustion in fires, in lights in the 
house, and in slowly burning up 
the waste of the body, and of food 
in the body. 

For this latter purpose it is taken 
in at the lungs in inspiration, and 
taken up by the blood where it 
partly does this latter work. It is 
also taken by the blood to the 
innermost parts of the body where- 
ever the blood goes, and that is to 
every part of the body except the 
outer skin, nails, hairs, and gristle. 

So the more work we do the 
greater the waste, and therefore 
the more oxygen is required. 

This is the reason why the supply 
of pure air in ventilation is all -im- 
portant. 


Tell the class that oxygen may be com- 
pared in its work to the housemaid. She 
sweeps out the dust and dirt from every 
nook and cranny of the house. She takes 
this dirt to the fire and burns it up. 

So oxygen sweeps every hidden corner 
of the body, being carried there by the 
blood, or using the blood as its broom. 

It also consumes, " combusts," or slowly 
burns up this dirt and waste of the body, 
turning it into carbonic acid, which escapes 
from the mouth, as the carbonic acid of 
the housemaid's burning waste escapes up 
her kitchen chimney. 

Illustrate physiological work and waste, 
by the wearing out of working implements, 
brooms, brushes, &c. 
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Matter. 



Method. 



L What it is— 

(1) Like oxygen, this is an in- 
visible, colourless, odourless gas. 
But whereas oxygen is very power- 
ful, or has a great power of com- 
bining with other substances, as 
with hydrogen to form water, ( H*0 ), 
and with carbon to form carbonic 
acid, (C0 2 ) ; — nitrogen is very weak 
in this line. 

(2) In the gaseous form in the air 
it serves only to weaken the oxygen, 
and prevent that from "burning 
up" the waste matters of food and 
of the body too rapidly. 

(3) But in the solid combined 
form, united with carbon, hydro- 
gen, and oxygen, and with sulphur 
and phosphorus, it gives us the very 
important foods known as Jlesh- 
formers, from their building up the 
body. 

(4) Nitrogen is therefore as 
marked for Jtesh-forming as we have 
seen carbon to be for heat-giving. 
This is why we call some foods nitro- 
genous, just as we call the others 
carbonaceous. But whereas the car- 
bonaceous foods contain no nitro- 
gen, the nitrogenous foods do con- 
tain some carbon. 



II. Whence Obtained — 

We have already seen that nitro- 
gen forms nearly four parts out of 
five of the air we breathe. We 
might, therefore, think that the 
air is the source whence we get our 
needed supply of nitrogen. This 
is not so. 

It is not in the "free " state, but 
in the combined condition, that we 
get our nitrogen. As a nitrogenous 
food builds up flesh, or is a flesh- 
former, it must be from a flesh- 
forming or nitrogenous food that 
we get what we want. 

As instances of such kinds of food 
we have: — 

(1) The cereals, wheat, barley, 
oats, and Indian corn. These also 
contain carbon, but nitrogen as 
well. 



(1) Refer back to the properties of oxy- 
gen given in a previous lesson. 

Compare the chemical affinity, or attrac- 
tive power, of elements for each other with 
the power of attraction of a magnet, and 
show this with a loadstone and steel filings 
attracted by it. 

(2) Compare this diluting effect of nitro- 
gen on oxygen in the air, with pouring 
water into milk, tea, or coffee. 



(3) For explanation of this building u 
of a gas into a solid compound, refer bac 
to water, (liquid), made up of two gases; 
and to oxygen and liquid mercury form- 
ing a dry powder (a red oxide of mercury). 



(4) Explain to the class that different 
hinds of food have different effects on the 
body, but that the two chief effects are: 

(1) To keep the body warm. 

(2) To make up for wasting away by 

work. 



See second fig. on p. 134. 



Draw a diagram to show the meaning 
of f — a rectangle divided into five equal 
parts, and 4 of these shaded and marked 
N, with the blank portion marked 0, will 
do this. 



Point out the difference in this respect 
between oxygen and nitrogen. We depend 
mainly for our oxygen upon the free oxy- 
gen of the air, though it is also present, 
combined with carbon, hydrogen, and 
nitrogen, in our solid foods, and with 
hydrogen in water. 



(1) Remind children how largely bread 
and puddings, tarts and cake, are employed 
for food. 
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Notes of Lessons on Nitrogen.— Continued. 



Matter. 



Method. 



(2) All forms of meat, fish, and 

S)ultry,as mutton, beef, veal, pork, 
mb; all fish and "shell-fish, and 
all domestic and wild fowl. The fat 
of these is excepted as &carbonfood. 
Those nations who do the most 
work, and, therefore, waste most 
in their bodies, require most of 
these meats and cereal foods. 



III. How Employed — 

People that work very hard with 
their muscles have very little fat 
on them; though their muscles be- 
come very hard, firm, and strong. 
In this respect ivomen differ very 
much from men. They are not so 
muscular, and are generally plum- 
per and fatter. As people grow 
older they undergo less exercise, 
and become fatter, but less mus- 
cular. They should not then eat 
so much meat as when younger, 
though they frequently eat more, 
and make themselves ill in conse- 
quence. 



(2) Remind children that their fathers, 
who do most work, require most meat. As 
meat in any form (except fat) will do for 
repairing waste, the flesh of horses, asses, 
&c, might be used; but we do not like to 
eat this in our country, as, however, they 
do in some others. 

Burn phosphorus in a closed vessel, as 
in second fig. p. 134, leaving the nitrogen 
of the air behind. 



As a fuller illustration, the teacher may 
refer to the Gaucho hunters of wild horses 
in South America, who undergo great exer- 
cise, being often in the saddle for twelve 
hours at a time. These live almost entirely 
on meat (dried flesh of the animal hunted). 

Point out that women do not require to 
eat so much meat as men. 

It must not be forgotten to insist that 
some vegetable foods, also, contain nitrogen, 
especially peas, beans, and lentils; and 
that these also enable one to work hard, 
and that some people feed entirely on them 
{vegetarians), with the addition of milk and 
&/</•*» which are highly nitrogenous, however. 



NOTES OF LESSONS ON SULPHUR. 



Matter. 



Method. 



I. What it is— 

We now leave the gaseous con- 
stituents of food, and come to the 
solids. Sulphur — 

(1) Does not dissolve in water. 

(2) It is highly combustible, burn- 
ing with a blue flame, and evolution 
of a very suffocating gas. 

(a) This gas is a good bleacher, 
and is used to bleach straw bon- 
nets, &c. 

(b) It is also used to fumigate 
rooms in which infection from fever, 
small-pox, &c, is present, as it 
destroys the "gervis" or "seeds" 
of these infectious diseases. 

(3) It is also used in ointments' 
for skin diseases, but requires to 
be used with care, as it is gritty 
and irritating to sore places. 



(1) (2) Show a piece of brimstone to the 
class, and get from the children its colour, 
smell when burning, and use in matches, 
and in " brimstone and treacle." 

(a) Bleach a little straw in a closed cigar 
box, or tin box, with sulphur burning in- 
side in a saucer. 

(b) Tell the class that it is necessary, in 
fumigating a chamber, to take away all 
gilt articles, such as picture frames, &c, 
as the " sulphur gas" tarnishes these. 

(3) Tell the class that each part of the 
body is liable to its own diseases, and the 
skin has some which are very contagious, 
such as ringworm, &c. 
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Matter. 



II. Whence Obtained — 

Sulphur is found most in beds in 
the earth's crust near volcanoes, espe- 
cially in Italy, near MountVesuvius. 
It is dug out like coal, but not, of 
course, to such an extent. But it 
is not from this source that the 
sulphur we require is obtained . We 
cannot eat it in a, free state by itself. 
It is consumed in food, along with 
the other elements we have named, 
carbon, hydrogen, oxygen, nitro- 
gen, and phosphorus. 

It is only found in very small 
proportions indeed in these foods, 
but though small these are most 
important in their use to us. 



It is principally found in the 
muscle or lean meid of flesh foods. 



IIL How Employed — 

As we have just seen that the 
sulphur we obtain is principally 
found in meat, and in the lean 
muscle of it, this suggests the use 
to which it is put in our own bodies, 
namely, to help to build up flesh. 
It is therefore a flesh-former, and as 
such is nearly always present in the 
flesh-forming or nitrogenous foods. 



Method. 



Describe a sulphur quarry, and point 
out situation of Mount Vesuvius on a map 
of Italy; and refer to the sulphur fumes 
that come out of the cones and crater of 
this mountain. 



Remind the class that we cannot always 
tell by quantity the effect which foods have 
upon us. Illustrate this by the powerful 
effect which small quantities of some drugs 
have, and specially those which are also 
poisons. Sometimes only as much as would 
be as large as a pea would kill one instantly. 

Refer to the strong smell of sulphur in 
a bad egg, or in one thrown on the fire. 



Tell the class that people that waste 
away from excessive work, do so especially 
in losing or getting rid of the sulphur that 
they have taken in as food, and built up 
into their bodies. 

It will be seen in the next lesson that 
similarly their nerve waste is replaced by 
phospliorus. 



NOTES OF LESSONS ON PHOSPHORUS. 



Matter. 



I. What it is— 
Like sulphur, phosphorus is, 

(1) A solid; 

(2) Insoluble in water; and 

(3) Combustible. But it is much 
more combustible than sulphur, 
igniting at the ordinary temperature 
of the air. It must, therefore, be 
kept excluded from the air by im- 
mersion in water. It must also be 
handled very carefully, and in small 
quantities only, as it burns into the 
flesh when it falls alight and melted 
on the fingers or hands. 



Method. 



Remind the class of the results of burn- 
ing sulphur and phosphorus in a jar of 
oxygen. 

Set a little piece of phosphorus on fire 
on a plate, and tell class to note the white 
fumes produced. 

Rub a match tipped with phosphorus on 
a slate in a darkened cupboard to show 
luminosity of phosphorus combining with 
the oxygen of the air. 
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Notes of Lessons on Phosphorus.— Continued, 



Matter. 



Method. 



II. Whence Obtained — 

It is found (1) Combined with lime 
in some rocks, but still more so in 
the bones of animals. 



(2) It is also present in the flesh 
of animals, chiefly in the brain and 
other nervous parts. Its presence 
in. fish may be noted when it is be- 
ginning to decompose; the phos- 
phorus then shows luminous in a 
dark cellar. 

Some animals can make them- 
selves luminous at will; this is the 
case with the glozo-worm, and with 
many creatures in the sea, which 
are supposed to give out their light 
from the phosphorus in their tis- 
sues. 

(3) It is also present in some 
'plants, particularly in the grain 
of wheat. Like sulphur, it is found 
in very small quantity or propor- 
tion in foods, but it is still a very 
important constituent in these. 



(1) Tell the class that many limestones, 
and particularly chalk, largely consist of the 
fossil remains of animals that once lived 
in the sea. The phosphorus in the lime of 
the rock is derivable from this source. 

(2) The teacher might keep a portion of 
dried haddock until it begins to become 
phosplwrescent, to show the class. 



If possible a glow-worm should be shown 
to the class in illustration, and a descrip- 
tion of the luminosity of the sea in tropical 
climates given to the class. 



(3) The importance of the small propor- 
tion of phosphorus in wheat will be seen 
i in III. , dealing with the way in which the 
phosphorus is employed as a food in man. 



III. How Employed — 

(a) We have seen that phosphorus 
is a constituent of animal and some 
vegetable foods. This suggests its 
use to man. As these foods are 
built up into our structure, the 
phosphorus becomes a part of us. 
It is used to build up the waste in 
nervous matter, such as makes brain 
and nerve tissues. It thus occupies 
the same important place in nervous 
tissue that sulphur does in mus- 
cular tissue. 

Similarly, as when man wastes in 
muscular tissueunder excessive mus- 
cular toil, so he wastes in nervous 
tissue under excessive nervous work. 
It is then that he requires most 
phosphorus in his food* to repair 
this waste. 

(6) It is also a most important 
food to build up bone, especially in 
the young, who take it in the form 
of milk, and without it have rickets. 



(a) Point out to the class that the phos- 
phorus of the mineral world, in rocks, is 
first laid hold of by members of the vege- 
table kingdom, especially by the grasses. 
These are eaten by animals, especially by 
ruminants, and so the phosphorus is con- 
veyed into, and also converted into, their 
milk. Then man feeds on the milk, and so 
the phosphorus passes through the three 
kingdoms of nature, 

(1) Mineral. 

(2) Vegetable. 

(3) Animal. 



(b) Refer to the bowed legs of children 
who have not had proper supply of milk 
when young. The hard earthy part of their 
bones is not furnished, and the bones are 
too weak and too jelly-like in substance 
(gelatinous) to bear the weight of the body. 



DOMESTIC BCONOMT, 




NOTES OF LESSONS ON THE USES OF FOOD. 

Introduction. — The class have already learned that food is taken, digested, 
and changed into blood, and that food goes into this blood to warm and 
nauriih all parts of the body. 

We are now going to leam to distinguish the different hind* of foods, and 
their respective «««, in greater detail than previously attempted in Part I. 



Matter. 

I. (a) To provide Material* of 

Growth— 
The increase of the body from 



Method. 

(a) Children have beard it t 
"graving" children require I 
food; just as a growing plant 
plenty of wul.tr. 



(1) Children know that persons who 
dtprittd of food waste 



ing the body, after growth has ' 
ceased, to the same uniform stan- 
dard of bulk and weight, subject to 
small daily fluctuations due to vary- 



ing amount 
This sta 



of w 



after manhood, and when old age 
commences the tissues become de- 
teriorated and generally lessened 
and shrunken in bulk, and still 
more so in physiological vigour. 



work of any kind wears away 
. of the body. And the stuff, or 
to build this up again can only 
1 from food. 



Ask children to compare the robust 
frame of the "Justice" with the "lean 
and slippered pantaloon" of Shakspere. 
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Notes op Lessons on the Uses of Food. — Continued. 



Matter. 



IL To Provide Materials for 
Secretions — 

Some of the most common of 
these secretions are: — 

(1) Saliva. 

(2) Juices used in digestion; and 



(3) Tears, &c. 

There are many others besides 
these, to be dealt with at a later 
stage. All are formed mainly out 
of water taken into the blood as 
food. 



III. To Give Heat— 

The body must be kept at a uni- 
form heat, and as it loses heat by 
radiation, conduction, and other- 
wise, a fresh supply has to be con- 
tinually provided. This is done 
by means of fatty, starchy, and sugar 
foods, which, by slow "burning" 
in the body, give out heat. 



IV. To Give Strength- 
Machinery is worked by steam. 
It is by coal burning and giving 
out heat that water is turned into 
steam. So burning of fuel (coal) 
gives power. Likewise in the body, 
the power to work is supplied by 
the slow "burning*' up of food; 
heat turning into force. 

The work of the body is of two 
kinds: — 

(1) Muscular work, carried out 
by the muscles moving the hands, 
arms, legs, &c. 

(2) Nervous, and specially brain 
or mental work, in thinking, reason- 
ing, &c. 

This is compressed in the saying, 
that some "tcork with their heads, 
and some with their hands. " 



Method. 



Tell the class that the "glands" are 
little manufactories which take raw ma- 
terials out of the blood, and from these 
make entirely different substances, such 
as tears, saliva, &c. 

(1) Saliva is secreted in the mouth, and 
is used for digestion of starchy foods, con- 
verting the starch of these into sugar. 

(2) Gastric juices are secreted in the 
stomach, and are used to digest meat, and 
foods like meat. 

(3) Tears are secreted in a special sac or 
gland situated above the eye, and are used 
to keep the eyeball moist. 



A man in India registers the same heat 
as one in Lapland. But in the latter case 
the extremely cold air takes away much 
more heat from him than in India. He 
will require therefore much more heat to 
be made in his body than the man living 
in India. He must therefore eat more 
fatty, starchy, or sugar foods to obtain 
this heat. 



Refer to railway-engine fires being con- 
stantly supplied by the stokers, and to the 
large quantities of coal carried in the 
teiiders. Refer to factory machinery worked 
by steam. 

Compare human body to a stove, which 
requires to be regularly supplied with fuel 
to keep up the heat. 

Refer to loss of strength in sick persons 
unable to take food, and their recovery of 
strength in proportion to their renewal 
of appetite. 
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I. Introduction — 

Many different kinds of foods 
are taken, but they may all be repre- 
sented in composition and effects 
by one of the following: — 

(1) Starch. \ 

(2) Sugar. ]■ Heat-giving. 

(3) Fat. J 

(4) Meat or milk. Flesh-forming. 



Method. 



IL Starch is a very important 
food. It is not taken in a pure 
state, but as a part of many dif- 
ferent vegetable foods, as the potato, 
peas, beans, rice, maize, wheat, &c. 

Uses of Starch. — It belongs to 
the class of foods called force-givers 
or body-warmers. Its use is to give 
heat and strength to the body. 



III. Sugar is taken in a pure 
state for sweetening, and is a part 
of other natural foods, as milk, 
fruits, &c. 



IV. Fats are needed to give 
heat, and heat to give strength. The 
amount required varies according 
to climate, season, amount of cloth- 
ing^ &c. 

Sources. — Fats may be divided 
into two classes: — 

(1) Animal fats. 

(2) Vegetable fats. 

The former include suet, pork, 
bacon, butter, dripping, lard, &c. 

The latter, olive -oil, cocoa-nut 
oil, palm-oil, &c. 

The animals that make these fats 
for themselves — cow, pig, &c. — do 
so, to consume the fat themselves 
when deprived of food, or, as in the 
case of the seal and whale, to encase 
themselves in a non-conductor of 
blubber, to keep out the cold of 
the freezing water round the poles. 



V. Flesh-forming Foods, which 
build up the body, e.g. beef, mut- 
ton, pork, veal, poultry, fish, eggs, 
milk, cheese. 



Having learned the uses of food, the 
class will see that many different kinds of 
food are necessary, each to do its own 
special work. Ask why we take different 
articles of diet at each meal, instead of 
feeding exclusively on one article. 

Children will then see the necessity of 
variety. They get tired of even one parti- 
cular pudding day after day. 



Starch is changed by saliva into sugar 
before it can be absorbed by the blood. 
Show the action of iodine on boiled pota- 
toes and wheat, proving the presence of 
starch in them. 

The body has been compared with a 
stove, and food with fuel. Ask how body- 
heat is being constantly lost into the air, 
and strength used in every action. 



Children know sugar in the form of 
sweetmeats and sweetening for various 
kinds of food, and in sweet ripe fruits. It 
will be news to learn that milk also contains 
sugar. 



Ask children when they are coldest, and 
therefore require most heat. What are 
the two ways of getting this heat? (From 
the outside and from the inside ; from the 
tire and from food.) 

Explain what becomes of fat taken in as 
food by reference to fat burning in the 
fire. It is slowly burned in the body, giving 
out heat. Explain that a child with insuf- 
ficient clothing requires more fatty food 
than one well clothed, because it loses more 
heat. 

Ask the class for any kinds of fatty foods 
from animals, and supply those omitted, 
with the animal from which each is ob- 
tained, and in what form it is used as food. 

Do the same with vegetable fats and oils. 
Tell the class that in some countries olive- 
oil takes the place of butter. 



Ask the class from what animals we get 
beef, &c, and what is meant by poultry, 
and ask them to mention names of any 
poultry they have seen. 



THE CONSTITUTION OF MATTER. 



147 



Notes on Kinds op Food and their Uses.— Continued. 



Matter. 



Method. 



Of these mutton is most easily 
digested. Mutton and beef are 
preferable to pork and veal for 
nutriment, as well as for more easy 
digestion. 

Poultry is easily digested, but it 
is mostly used for invalids because 
of expense. 

Fish is very valuable because so 
cheap and easily digested. 

Eggs when lightly cooked are 
useful flesh-forming foods. 

Milk is one of the most valu- 
able foods. It contains much flesh- 
forming matter, and also fat in the 
cream. For children it is a * 'jwrfect 
foody" i.e. it contains all that is 
inquired to supply all their needs. 
Skim -milk still retains its flesh- 
forming materials, though no fat. 

Cheese is also an important flesh- 
forming food. 

Besides these, wheat and other 
grains contain flesh-forming foods, 
in addition to their starch. 



Point out th&tjisk is often given to in- 
valids because it is more easily digested 
than meat, very nutritious, and not very 
expensive. It is thus within the reach of 
the poorest classes. 



Eggs are very nutritious and easily 
digested unless boiled hard. 

Explain fully what is meant by milk 
being a " perfect food" for children, and 
ask class tne different kinds of work its 
different ingredients have to do. 

Refer briefly to the way in which cheese 
is made. 

Tell the class that almost all foods are a 
mixture of two or more of these four classes, 
but some belong more to one than another. 

Thus Milk is (1) A Heat-giver, and 

(2) A Flesh-former, and 

(3) A Bone-maker, 

(1 ) A Heat-giver, through its fat (cream) 
and milk-sugar. 

(2) A Flesh-former, through its cheesy in- 
gredient (casein). 

(3) A Bone-maker, through its lime. 

Hence its use for hard-working agricul- 
tural labourers, and for children making 
bone as well as muscle and nerve. 



NOTES OF LESSONS ON WATER.— I. 



Matter. 


Method. 


I. Properties — 






(a) Teacher should have a glass of water, 




and question class as to the first three 




properties. 


(a) (1) Liquid 


(1) Liquid, comparing water in this 




respect with milk, tea, coffee, &c. Describe 




difference of liquids, solids, and gases. 




Illustrate by reference to ice, water, and 




steam. 


(2) Tasteless. 


(2) Tasteless, pointing out from this pro- 




perty its fitness to go with all kinds of 




food. 


(8) Colourless, and without 


(3) Colourless, compare with tea, ink, 


smell. 


&c. 
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Compare these properties with 
those of the gases, oxygen, hydro- 
gen, and nitrogen. 

While water is tasteless, odour- 
less, and colourless, it takes the 
taste, odour, and colour of sub- 
stances soluble in it, as illustrated 
by adding salt, coal-gas, and vine- 
gar to pure water. 

(b) It is also a solvent, that is, it 
dissolves or "melts" certain sub- 
stances, or takes them up in solu- 
tion. The water can thus do certain 
kinds of work; that is, it has other 
properties besides those mentioned 
in (a). The solcent property is one of 
these. There are some substances, 
such as fats, gums, and resins, which 
water will not dissolve; but water 
dissolves a greater number of sub- 
stances than any other single liquid 
will. 

(c) Holds matter in suspension. 
This is another of the properties 
of water. Or water can do this 
kind of work, which it does very 
largely in carrying down mud in 
rivers, &c. There are two great 
forces constantly acting on the 
earth's surface— one, that of water 
in wearing it down and spreading 
the continents on the floors of the 
oceans. The other is that of earth- 
quakes and volcanoes, building up 
fresh continents by upraising the 
floors of the oceans. 



II. Uses — 

(1) For drinking by man and 
animals. For cooking by man alone. 

For these purposes the water 
should be quite pure, or free from, 

(a) Matter in suspension, and 

(b) From nearly all matter in 
solution. 



(2) For cleaning and washing. 

(a) The person. 

(b) The house. 

(c) Clothing, and 
\d) Furniture. 



(b) Add sugar and salt to two tumblers 
of water. The water entirely dissolves 
both, so that they cannot be seen in the 
water. Prove by evaporation that they 
have not been destroyed. Refer to dis- 
tillation of sea-water to get drinking water 
aboard ships at sea, with residual salt left 
behind. 

Point out that this is the great power of 
water — to dissolve matter on the earth, 
and specially in food, when taken into our 
bodies. 

(c) To three tumblers of water add a little 
mud, sand, and raw starch. These are 
substances which will not dissolve as before. 
Stir up, and the substances at first float 
about, and do not disappear out of sight. 
They slowly settle, and then sink without 
motion. The water moves them about, 
but they settle when the water is still, as 
they are heavier than the water. Illus- 
trate by the action of rivers, and their de- 
posited deltas. Thus water holds matter 
in * ' susjxnsian. " Explain * * suspension " as 
" holding up. " The matter is " held up " 
for a time from sinking by the water. 



»» 



(1) Have specimens of canal, pond, pump, 
and tap water. Test the purity of these by 
adding a little Condy's Fluid (perman- 
ganate of potash). A pennyworth of this 
will suffice for several lessons. To the pure 
water from the tap and pump the disin- 
fecting fluid gives a pink colour. The im- 
purities in the canal and pond waters give 
a brown or yellow tinge. 

(2) Draw'from the children how water is 
used to clean floors, tables, &c, and how 
clothes are kept clean. 

Show specimens of hard and soft water, 
and draw from the children for which each 
is used. See below. 
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(3) Water acts as a solvent and 
dissolves the dirt, whether on the 
hands, body, in the house, or on 
the clothes. 

(4) The remaining dirt which will 
not dissolve is carried away in sus- 
pension in the water, and will be 
found at the bottom of the vessel 
containing the washing water. 



Method. 



(3) Hard, for drinking, because the 
purest; and, 



(4) Soft, for cleaning and washing, being 
a greater solvent of dirt, and not requiring 
so much soap. 



NOTES OF LESSONS ON WATER— II. 



Blatter. 



L Kinds of Water- 
fa) Soft or rain water originates 
in the ocean, and finally returns 
to it, by rain, snow, ice, streams, 
and rivers. 

Evaporation or distillation is 
turning liquid water into vapour 
or steam by artificial heat in a fire, 
or by the natural heat of the sun. 

Con densation is the reverse process 
of turning steam or vapour back 
again into water by cold. This is 
common at the times when night, 
cold winds, cold mountain tops, 
icebergs, &c, chill the air, and 
make the vapour in it fall as dew, 
rain, snow, &c. 

(b) Hard Water. — All water is 
originally soft, but, being a great 
solvent, in passing through the 
earth it dissolves substances, earths 
and salts, which make it hard. 
The difference between hard and 
soft water depends on substances 
dissolved. It is determined by its 
tehaviour with regard to soap. 
Hard water forms curd with soap, 
soft water forms lather. 



Method. 



II. Kinds of Hard Water— 

(1) Temporary hardness is that 
which is temporary, or only lasts 
for a time, and can be got rid of 
by boiling, &c, so as to give soft 
water. 



(a) Distil some water for the children, 
and explain the formation of clouds, &c. 
Boil the water in front of class, and let 
children notice the steam or vapour rising 
from the kettle spout. Explain that only 
pure water passes into vapour. Anything 
which may be dissolved, or in suspension, 
in the water, remains at the bottom. This 
process is evaporation. 

Hold a cold slate in front of the spout 
of the boiling kettle. It becomes moist, 
thus forming water out of vapour. This 
process is condensation. Rain-water is 
formed in the same way, and is pure at 
first, but becomes fouled in passing through 
the air over large towns by the addition of 
soot, &c. 

(b) Draw from children the properties 
of water, especially as a solvent. Shake 
up powdered chalk in water, and it only 
slightly dissolves. Breathe into it, and 
the hard water shows it is hard by becom- 
ing milky. 

Shake up some of this hard water in a 
bottle with soap, and it will not lather, but 
curdle. Shake up some soft water with soap 
and it lathers. 



(1) Boil water made hard by chalk. The 
chalk will settle at the bottom of the vessel, 
and the water become soft. Draw atten- 
tion to "fur " inside kettles. Explain that 
this is due to substances in the water being 
deposited by boiling. 
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(2) Permanent hardness is that 
which cannot be got rid of, and 
the water made soft, by boiling, 
but only by means of distillation. 
Sometimes, on the large scale, in 
reservoirs, &c, the hardness is 
taken out of drinking water by 
addition of certain earths and salts. 



Method. 



(2) Shake up some sulphate of lime with 
water and it will become hard; boil the 
water and it still remains hard. This is 
permanent hardness. Refer to "per- 
manent " and " temporary " buildings, by 
way of explanation of these terms. 



NOTES OF A LESSON ON WATER IN THE BODY. 

The class have already learned something about the properties of water. 
They are now to learn the part it takes in the composition of the body, and 
the way in which it is supplied. 



Matter. 



Method. 



I. Water in the Body — 

About & of the body by weight 
is water. It is not only in the 
bloody but enters largely into the 
composition of Jlesh, bone, &c. 

A proof of the large amount of 
water in the body is found in the 
fact that mummies weigh very little, 
and the loss in weight is largely due 
to the drying up of the water which 
the living bodies once contained. 



II. How supplied — 

As the body consists so largely 
of water, and much also is con- 
stantly lost in sweaty &c, a large 
quantity of water must be taken in 
to supply this. 

This is supplied by food, solid 
and liquid. 

Liquid food is almost entirely 
water; but much of the solid food 
is also water. The quantity of 
water taken in as drink varies. 
Infants take all their food in a 
liquid state. Then gradually they 
begin to take solid food, and so 
require less liquid, until, as a rule, 
adults take in about £ of the water 
they require as food, and § as 
drink. 

When the body needs water, it 
makes the want known by a feel- 



Illustrate the presence of water in the 
body by reference to meat containing 
moisture, as seen in the gravy, and to 
bones, freshly taken out of meat and then 
dried, losing a great part of their weight 
in the process. 

Refer to mummies seen in museums, 
weighing only a few pounds each, while 
a body during life weighs more than a 
hundred pounds. 



Ask children to mention any liquids we 
drink, such as water, tea, cocoa, coffee, &c. 

Remind the class, from a previous 
lesson, that solid food is changed into 
liquid in the mouth, stomach, and in- 
testines, the food turning into blood, which 
is a liquid. As the foods turn into a 
liquid, they must have previously con- 
tained much water. Refer to vegetables 
and fruits, which consist very largely of 
water. 

We could not take in all the water we 
require in the form of solid food. We 
should become too thirsty to do so. And 
young babies cannot eat solid food, be- 
cause they have no teeth; they accord- 
ingly feed on mill, or prepared foods given 
in a liquid state. 

Draw this from the children and refer to 
the kindred feelings of hunger, &c. Tel) 
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ing called thirst. This is felt most 
in hot weather. If this want is not 
supplied, it causes death. 



ILL Water— Pure and Impure— 

The supply of drinking water 
should be pure. It is not always 
possible to tell by looking at water 
whether it is pure or not, as clear 
water often contains impurities in 
solution. 



Method. 



them how terrible thirst is in hot countries 
when a sufficient supply of water cannot 
be had. Illustrate by travellers in the 
desert being anxious to reach wells of 
water, and by the sufferings of ship- 
wrecked sailors. 



Explain that as we take water into the 
stomach, and it passes even into the blood, 
if it is impure the impurities also will pass 
into the blood with it. But health depends 
on pure blood, so must likewise depend on 
pure water (and pure air). 



The preceding notes of lessons have been introductory to the more 
technical chapter on food which follows, and which is more specially 
for the teacher's information. 



48. FOOD. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Wliat Food is. — Anything which is a source of gain to the 
body may be described as a food. "A food renews structure or 
maintains some vital process; but a medicine modifies vital action, 
but does not give the material to sustain such action." — Br. E. Smith. 

Food is taken in at the mouth, passed on to the stomach, digested 
and absorbed. With this food proper we may classify the oxygen 
of the air taken in at the lungs. 

2. Classifications of Foods.— The classification of foods is 
very difficult. Chemistry helps us in this matter; but chemical 
action is more complex in the body than outside of it, for it is 
modified by vital action. If the physiologist, therefore, were guided 
entirely by the chemist, he would make mistakes in the classification 
of foods. As it is impossible thoroughly, accurately, and scientifi- 
cally to classify foods, we do so only broadly into, 

1. The NITROGENOUS, and 

2. NON-NITROGENOUS. 
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NITROGENOUS FOODS. 
SPECIAL INFORMATION FOR THE TEACHER. 

1. Of these two classes the NITROGENOUS, or P ROTE IDS, 
contain carbon, hydrogen, oxygen, and nitrogen, represented by their 
symbols C, H, O, N. In addition, they generally contain a smaller 
quantity of sulphur and phosphorus, represented by S and P. 

PROTEID substances include gluten, albumen, fibrin, syntonin, 
casein, gelatin, and chondrin. 

One of the most important vital functions is the conversion of 
albumen (with certain inorganic substances and fats) into every 
form of organized tissue, as bone, muscle, nerve, tendon, ligament, 
cartilage, fibrous membrane, cellular tissue, &c. 

These proteid compounds are either soluble or insoluble, and are 
very liable to decomposition into water, carbonic acid, and 
ammonia. As specimens of these proteid compounds, we may take 
white of egg and the serum of the blood, which are principally 
albumen and water. 

(a) Albumen is thick, white, and glairy, found in white of egg, 
&c. It never occurs in animal structures except intimately allied 
with fatty and mineral substances. It is most largely present in 
the blood, chyle (or transformed food material), and lymph (or waste 
matter of the body drained off into the lymphatic vessels). Albumen 
coagulates by heat, as is seen in cooking meat, &c. 

(b) Casein. — Another typical proteid compound is casein. It is 
the "cheesy" matter found in curd of milk, and in leguminous seeds 
(peas, beans, &c). This is nearly allied to albumen. It is found in 
milk, from which source alone the infant derives its nourishment 
at first. It does not coagulate by heat like albumen, but does so 
after contact with acids and animal membranes, as may be seen 
by pouring any acid into milk. 

(c) Syntonin, another albuminoid, or proteid, compound, is found 
in muscular tissue, of which the human being largely consists. 

(d) Fibrin. — This is another proteid compound found in the 
body, and is present in the blood, chyle, and in the "formative 
fluid" poured out from wounds to make new flesh. If fresh blood 
be whipped with a bundle of twigs, the fibrin separates into long 
elastic threads, since it coagulates when withdrawn from the body. 

(e) Gluten is vegetable fibrin, found in masticated wheat after 
removal of the starch by solution with the saliva of the mouth in 
chewing. 
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(/) Gelatin is a jelly-like proteid substance obtained from boiling 
bones, tendons, &c. 

(g) Chondrin is like the preceding, but is obtained from cartilage 
by maceration in hot water. 

NON-NITROGENOUS FOODS. 
SPECIAL INFORMATION FOR THE TEACHER. 

2. The Non-nitrogenous foods consist of — 

a. Amyloids. — Amylaceous, or starchy foods, together with 
saccharine foods, or sugars, both consisting of carbon, hydrogen, and 
oxygen, without nitrogen. . . 

b. Oleaginous, or Fatty Foods, or oils and fats, also consist of 
carbon, hydrogen, and oxygen; but the proportion of oxygen is 
larger than that in the starchy foods. 

a. Sugar is an amyloid, or saccharine matter, non-nitrogenous, 
and intimately allied to starch and gum; in fact, starch is con- 
verted into sugar in the body. All these three (starch, sugar, and 
gum) consist of carbon, hydrogen, and oxygen. As the quantity of 
oxygen present is only sufficient with the hydrogen to form water, 
(H a O), the carbon is set free in respiration, to combine with the 
oxygen of the air, and make carbonic acid, (C0 2 ), in expiration. 

In this combustion of carbon with the oxygen of the air great 
heat is given off, so that starch and sugar are sometimes termed 
heat-giving and respiratory foods. 

b. Animal Fat, or adipose tissue, consists of aggregated cells, 
which appropriate fatty matter from the blood during life. It 
contains no nitrogen, and very little oxygen, so that it is included 
with the hydro-carbons or carbo-hydrates. 

It is derived almost entirely from the non-nitrogenous foods, the 
cell- walls alone being of proteid character. Adipose tissue may be 
laid up from food of either an animal or vegetable nature, viz. from 
animal and vegetable fats, or from the conversion of saccharine 
(sugary) or starchy foods into fats. 

Compared with sugar and starch, dried fat, in oxidation, produces 
2^ times as much heat as the former. 

The adipose tissue of the body is probably not directly stored up 
in the tissues from fatty foods. But it is the result of incomplete 
oxidation of the nitrogenous food, as is proved by the increased 
secretion of milk containing fat cells, when nitrogenous food is taken, 
and the actual decrease with fatty foods. 

(737) L 
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In addition, adipose tissue is formed out of amylaceous foods, as 
is proved by the fattening of pigs on barley-meal, and by the produc- 
tion of wax by bees fed entirely on sugar. This is also proved by the 
general experience that saccharine foods are " fatten ing f " especially 
noted in children and women, and in animals kept warm and quiet. 
The different kinds of fats vary slightly in their chemical constitu- 
tion. But all consist of glycerine combined with a fatty acid (stearin, 
olein, palmitin, &c). 

The proportion of olein determines the solidity of the fat. Thus, 
olive-oil consists almost wholly of olein, white-beef suet contains less, 
and mutton suet a still smaller quantity. Cod-liver oil also, as pre- 
pared for the chemist, is nearly all oleiu, the stearin having been 
frozen out in the preparation of it. This is the most digestible 
animal fat in use. 

These two classes of foods, the nitrogenous and non-nitrogenous, 
may be also termed those of organic origin, since they are derived 
from animal or vegetable sources. 

In addition to the preceding there is a third class of foods. 



49. MINERAL FOODS. 

SPECIAL INFORMATION FOR THE TEACHER. 

Mineral foods may also be termed Inorganic foods. These 
are represented by common salt (chloride of sodium) and water, 
together with oxygen. The latter is classed as a food, since it is 
absorbed in the lungs, and because it induces great changes in the 
body. 

The principal mineral substances found in the body, and therefore 
required in food, are phosphoric acid, lime, common salt, potash, 
soda, &c. 

Among the mineral foods, common salt (chloride of sodium) is so 
essential to health, that Liebig has said without it food would be 
useless. It is used up in the body in the making of hydrochloric acid 
in the gastric juice and in bile, and it forms 50 p.c. of the ash of 
burned blood. 

The salts of potassium are likewise necessary, and are found 
present in the milk, blood, and muscle juice. Calcic phosphate, so 
necessary for making the earthy basis of bone, is necessary also, 
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especially to the young; and if deprived of this, as in the substitution 
of Liebig's extract of beef for milk, rickets generally follow. 

All the elements of which animal bodies are composed exist in the 
inanimate world around us. This is proved by the dead body 
returning to the inorganic world. It is also proved by the fact that 
the living tissues are built up, and sustained in growth and main- 
tenance, only by the assimilation of substances composed of the 
elements found in dead matter — animal, vegetable, and mineral. 

But only 18 or 19 out of the 70 elements are met with at all in 
the body, and many of these in extremely minute proportions. The 
body is chiefly composed of oxygen, nitrogen, carbon, hydrogen, 
sulphur, phosphorus, and calcium. 

This gives us the following tabular classification of Foods : — 



Organic. 


Inorganic. 


("Flesh-formers," 
Nitrogenous -( Albuminoids or 
( Froteids. 


Non-nitrogenous. 


Mineral. 


Albumen (1)") 
Fibrin (2) 
Gluten (3) 
Syntonin (4) 
Casein (5) 
Gelatin (6) 
Chondrin (7), 


Containing 

Carbon, 

> Hydrogen, 

Oxygen, and 

Nitrogen. 


A sS ds 'l ™" g 

EA Hyd an<r 


Water and 
Saline Mattel's. 



The mineral compounds found in the human body are water, 
alkalies, earths, and metals. These are mostly used for the mecha- 
nical support of the frame or skeleton, in which these minerals are 
most largely present. 

SPECIMEN LESSON ON MINERAL FOODS. 

1. Minerals in the Body. — When a person is buried, we say 
of his dead body, "earth to earth, and dust to dust." We also 
speak of our bodies as "mortal clay" — by "clay" meaning earthy 
matter in general. These words "dust," "earth," "clay," refer par- 
ticularly to the bones of our frame. It is these, in the skeleton, that 
longest remain on battle-fields, in cemeteries and graves. They are 
the " mineral " part of our bodies. 

The same thing is true of other animals. When wild cattle and 
other wild beasts die wholesale of starvation or disease, their flesh 
soon decays, or is consumed by other animals ; but their dead bones, 
or the mineral part of them, remain for a long time. 
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But besides the bones there is the watery part of our bodies. We 
rank water along with the mineral parts of the body. It is not 
animal, it is not vegetable: so it is classed with the minerals. 

A very large part of the body is made of water: it is present in 
every tissue: in blood, in muscle, in nerve, in bone, &c. &c. So a still 
larger part of our frame is now seen to consist of mineral matter. 

But this water, moreover, often has minerals in it which it has 
taken up out of the ground, such as common salt, &c. You hear 
people talk about "salt tears " and "briny tears:" this is because 
they contain salt. 

2. Mineral Foods. — But if our body largely consists of minerals, 
these must have come from mineral foods. This is readily seen in 
water, and in the salt which we take with our food. But it is also 
true of lime, which forms about one-third of the weight of our 
bones. This also must have come from food. The two chief sources 
of this are the bones of flesh foods, which when cooked give up a 
part of their constituents ; and secondly milk, which also contains 
such mineral constituents, got by the grass from the soil, and by the 
cow from the grass. 

When there is an insufficient supply of these in the food taken, 
the bony parte of the body, especially of the legs in infants, are not 
strong enough to do their work properly. This is partly the reason 
why some children have bowed legs, not having had good milk to 
supply mineral matter for their leg-bones. 

There are many other mineral foods besides lime, which are also 
necessary to health, but you have never yet heard of their names, 
and they are too difficult to be given to you at this stage. But you 
may know how important they are, although they are found in very 
small quantities or proportions in the body, when I tell you, that 
the doctor relies upon them very much in making up medicines for 
you, when you are ill. 

You can also see how important they are in small quantities in the 
body, when I tell you that some of the juices in the body, which 
help to digest food, contain salt, like tears, and would not be able to 
do their work without this. 

3. Kingdoms of Nature. — Another way of looking at the 
matter is this. Everything in the world belongs to one of these — 

1. Mineral. Dead. 



Three Kingdoms of Nature, 
First, there is the dead mineral world, the earth itself. Next, on 



2. Vegetable.) _. . 

o a • i f Living. 

3. Animal. ) ° 
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this vegetables feed and grow, turning the mineral into the vege- 
table. Lastly, the animals feed on the vegetables, and in doing so 
turn the vegetable into the animal. When life has ended, this work 
is undone; the living animal turns again into the dead mineral — into 
water, lime, salts, earths — as the burial service says, "earth to 
earth, and dust to dust." 



50. CONSTITUENTS OF FOODS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Proximate Principles of Food. — When foods are analysed, 
they show the ultimate proportion and quantity of the constituents 
present^ and specially the proportion of carbon, hydrogen, oxygen, 
nitrogen, phosphorus, and sulphur. 

But without coming down to such a complete analysis as this, we 
can analyse foods into their "proximate principles.'' Thus, flesh 
consists of water, fat, fibrin, albumen, gelatin, salts, &c. Again, 
vegetable foods consist of similar proximate principles, such as .vege- 
table albumen and fibrin, casein, &c. 

This broad analysis into "proximate," instead of into "ultimate," 
constituents is similar to the analysis of the materials of a house into 
timber, bricks, and mortar ; instead of into the chemical constituents 
of each of these. 

2. Bone. — Bones are made of the following constituents : Gelatin, 
phosphate of lime, carbonate of lime, phosphate of magnesia, soda, 
%nd chloride of sodium (common salt). 

The presence of the earthy and gelatinous constituents can be 
<ihown respectively thus: — Weak muriatic acid dissolves out the 
mineral matter, leaving a mould of gelatin. And calcining bones 
in the fire destroys the gelatin, leaving a mould of the mineral con- 
stituents, which remains firm and hard. 

3. Pat consists of carbon, oxygen, and hydrogen. 

4. Animal and Vegetable Albumens consist of the same 
elements in different proportions, together with sulphur and nitrogen. 

5. Gluten is the nitrogenous element of grain, and is obtained 
from flour by washing out the starch. It enters into the composition 
of muscle, &c. 

6. Gelatin. — This substance closely resembles albumen in 
chemical composition. It is always solid, and is found in tendons, 



158 DOMESTIC ECONOMY". 

connective tissue and bones, and hoofs and skins of animals. It is 
specially present in isinglass, made out of the swimming or floating 
bladder, or sound of the sturgeon. Vegetable jelly is found in the 
juices of plants; it is deficient in nitrogen, and is allied to gum. 

Gelatin is easily digested and absorbed, and though it will not 
sustain animal life without other food matter, it yet supplements 
the latter. It is easily oxidized, prevents tissue waste, and gener- 
ally contains phosphate of lime derived from its source (bones). It 
breaks up in the body into carbonic acid, water, &c, generating 
heat, but not acting as a flesh-former. 

7. Casein resembles the two preceding in chemical composition. 
It is obtained by repeated washing of curd of milk in water. 

8. Cellulose, Sugar, and Starch consist of oxygen, hydrogen, 
and carbon, and are mostly derived from vegetable sources. 

9. Cartilage consists of carbon, hydrogen, and nitrogen, and is 
purely animal in origin. 



51. THE DIGESTION OF FOODS. 

SPECIAL INFORMATION FOR THE TEACHER 

a. 1. The Fatty Foods, having passed from the stomach into 
the intestines as chyme, become changed into chyle, the effects of 
the acid action of the stomach having become neutralized by the 
alkaline reaction of the bile and pancreatin. 

Besides this, the fatty food is emulsified, or saponified, by these 
latter secretions. 

Whilst in churning, the albuminous envelopes inclosing the minute 
fat globules of milk are beaten down, allowing all the fat to run 
together into butter, in the intestine the reverse process takes place. 
The fat becomes minutely subdivided so as to be finally passed into 
the receptacle of the chyle. From this point it is passed into the 
left subclavian vein, and from thence into the right chamber of the 
heart. 

A very important agent in this rendering of fatty foods fit for 
absorption is the bile. 

2. The Bile is formed in the liver cells, and is drained off into 
the hepatic duct to be stored in the gall-bladder, or passed at once 
along the common duct into the duodenum. 
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Its uses are — 

(1) To aid in the excretion of effete matters from the intestines. 

(2) To emulsify, or saponify, the fats in order to fit them for ab- 

(3) To act as a purgative. 

(4) To serve as an antiseptic, check- 
ing decomposition when it has already 
begun in foods, and not allowing it 
to commence action when it has not 
yet done so. 

3. InteBtinal Juice.— Another 
factor in the act of digesting the fatty 
foods is the intestinal juice, which is 
secreted by the glands of the small 
intestine for this very purpose. 

4. The Intestine.— In order to 
present a greater surface, against 
which the fatty foods may be pressed 
in their passage through the bowels, 
the inside of the small intestine is 
raised into puckers or folds, and raised 
up into little processes called villi, 
like the pile of velvet. 

5. Assimilation.— The fattyfood 
elements thus emulsified, or saponi- 
fied, by the action of the bile, pan- 
creatin, and intestinal juice, and af- 
terwards absorbed, are carried by the 
blood into various parte of the body 
and laid down as adipose tissue. 

This is especially the case around 
the kidneys, in the orbits of the eyes, 
at the base of the heart, &c These 

fatty foods can be thus regarded as a Aiimnitur cn»i— induction Oni- 
reservoir of fuel for heating purposes, let lot-Stomach rjj, larae ami smiit 
to become subsequently oxidized. 

b. 1. The Nitrogenous or Proteid Foods are taken up by 
the blood-vessels of the stomach, during the churning of digestion, 
as fast as they are made soluble by the gastric juice; and are changed 
by the liver from albuminose into albumen. 
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2. Gastric Digestion. — The gastric juice is an acid secretion 
of the stomach. It is elaborated by cells in the lower two-thirds of 
the depressions in the mucous membrane known as the peptic 
glands. 

It consists of pepsine, of a nitrogenous animal nature, and two 
acids, hydrochloric and lactic, of which the first is the more im- 
portant. 



3. Action of the 
Gastric Juice.— This 
acts as a ferment, induc- 
ing a change in other sub- 
stances, but undergoing 
none in its own. It 
changes albumen into 
peptone, to facilitate ab- 
sorption. It acts only on 
the nitrogenous or albu- 
rn 1. The Starchy 
Foods are digested by 
meansof ptyalin, — the es- 
sential principle of saliva. 
2. Saliva.— This isone 
of the secretions specially 
elaborated from the arte- 
rial blood, to be used up 
in the animal eeonomy. J^ °T h^n^ ?™i " *■* ""dbS™™ ^ wLnwi 

It Consists mainly of p«itlti™'brt-eenclim«ndbilLi;D,llw;i|giL|.bl»diJer 

water, but its essential £*™jj£*£ u *» , «™ 111 » t «« u,1, i"> h ™™" ■"" 
element is ptyalin. 

This is a nitrogenous substance insoluble in alcohol. It lias the 
chemical power of converting starch into dextrin and grape-sugar. 
The saliva is secreted by glands called the parotid, submaxillary, and 
sublingual. The former are racemose (like a bunch of grapes), and 
lie in front of the ear. They pour their secretions through a duct 
opening opposite to the second upper molar. 

The submaxillary and sublingual glands open into a common duct 
beneath the tongue. 

After the ptyalin of the saliva of the mouth has to a great extent 
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converted the starchy foods, and their solutions have been taken 

up by the blood-vessels of the stomach; and after the gastric juice 

has digested the nitrogenous 

foods, — the remainder passes into 

the small intestine. 

3. Intestinal Digestion. 
—There are three seta of glands 
concerned in intestinal digestion. 

In addition we have the pan- 
creatin and bilin to emulsify 
the fatty foods for absorption, 
and to turn the starch into 
grape-sugar and dextrin. 

The general result of the in- 
testinal digestion, therefore, is 
to send into the circulatory sys- 
tem the fatty foods, and the 
solutions of the starchy foods 
converted into grape-sugar which 
were not fully acted on by the 
Nuai CaiitiM. saliva, to be elaborated by the 

SPECIMEN LESSON ON DIGESTION OF FOOD. 

1. Digestion. — Foods are of little consequence to us, except for 
the fact that they become a part of us, and give us heat and strength. 

But we are made of bone, muscle, nerve, gristle, blood, &c. &c. 
There seems at first sight a great deal of difference between a sack 
of barley-meal and a live pig; between a ton of hay and a living 
horse; between a baker's loaf and a man's arms or legs. 

The one thing (food), which is dead, has to be turned into the other 
thing (a living body), which in the human being can move about, 
talk, and think. 

The first step to this change is to turn the food into blood. 

But the food may be solid, and the blood is liquid. So the first 
thing is to change solid food into a liquid state. That is what we 
call "dissolving" it. 

We may do this with some solid foods, such as sugar and salt, 
outside of the body — as when we put these into tea or water. 

But all solid foods must be likewise changed. If the food be 
starch, something must be done to it to make it dissolve; and the 
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same is true of meat, fat or lean. But what will change one kind of 
solid food to a liquid, will not so change all ot/mr kinds. So we have 
different things in the body to dissolve the different kinds of foods. 

2. Starch.— This is turned into a liquid state, or fitted to become 
so, in the mouth. So digestion actually takes place in the mouth, 
as well as in the stomach. That is digestion of one kind of food — 
the starch kind. This is a very 

large class of foods, and include: 
bread, puddings, cakes, pies, tarts, 
&c.; and the mouth is thus called 
on to work in this way at every 
meal in the day. 

The spittle, or saliva — or 
mouth-juice, as we might call it 
— turns the starch, which will not 
dissolve bo long as it is starch, 
into a kind of sugar, and that you 
know readily dissolves. 

3. Meat. — Next we have to 
think about meat-foods. Your 
mother knows how to set about 

this kind of dissolving of meat. ^S'tl^^SiSSwitSS^S^ 

She does it when she stews, or b, mumM* stums, c, End> oi tho Uto. 

makes hashes, broths or soups, of 

solid meat. Then the fibres of 

the muscle of the flesh break up 

into the finest threads, and these 

become soft and run down to juice, 

gravy, and soup. J^ 1 TteS'tuh'ttT S*K 

This is the kind Of WOrk the Barmltotma. IuthU™sethefl!>reliaitbMiitoni, 

stomach does inside the body. ^ *ta«^™?.u!irt^™ w™* »™! 
Meat breaks up similarly, not by 

boiling, but by the stomach-juice, or gastric juice, acting on it 
to soften and dissolve it. 

4. Fat.— But our meat is not all lean. Some of it is fat. But 
the fat must be changed also. If you drop a little bit of butter or 
dripping in hot tea, you will see it break up into little circles of 
fat. So in the intestines Jthe bile makes the fat of our food break 
up into portions so small that they also can at last get into the blood. 

So, now you see, we have turned all our solid foods into a liquid 
state, or made them so small that they can, in some wonderful way, 
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get into the blood; and the blood will take them all over the body, 
aud make bone, muscle, &c., out of them. 



NOTES OF A LESSON ON FATTY FOODS. 

Apparatus. — Piece of suet; different kinds of animal and vegetable 
oils, as cod-liver oil, castor-oil, &c. A few seeds of flax plant. Diagrams 
of the flax plant, some linseed. 



Matter. 



I. Whence Obtained— 

From animal and vegetable 
sources. These fats and oils are 
used for food. Besides are mineral 
oils not used for food, as petroleum, 
naphtha, &c, used for illuminating, 
and as lubricants to prevent fric- 
tion in machinery. 



II. Animal Fat — 

( 1 ) Wrapped round many organs. 
When found in large quantities it 
is separated, and sold as suet. 

(a) Suet: — 2 kinds, viz. beef, 
mutton. 

(b) Pork-fat; made into lard; 
softer than preceding. 

(2) Mixed with flesh, and gener- 
ally sold as part of it 

(3) Butter from milk 

(4) Bacon „ pig. 

(5) Oil ,, cod. 



a 



III. Oilo from Vegetables — 

(1) Castor-oil^ from castor-oil 
plant. 

(2) Linseed-oil, from flax plant, 
&c. 

(3) Olive-oil, from berries of the 
olive-tree. 

(4) Palm-oil, from a palm-tree. 



IV. Uses— 

(1) To give heal to the body. In 
this respect it is to the body what 
fact (coal, wood, &c.) is to the fire. 



(2) Makes fat in body, which 
protects delicate parts, and is used 
up when food is not to be had. 

The oye is thus mucked up in fat. 

A starving man becomes reduced 
in fat day by day. 



Method. 



Fat is found in animals mixed with the 
flesh, and wrapped round the delicate 
organs, such as heart, kidney, eye, &c, 
serving the purpose of a coat to protect 
these, and as reservoirs of heat-giving 
materials. 



(1) Show some suet, and obtain qualities 
of each kind. 

(a) Beef suet. — Yellow and rich. Mutton 
suet. — Wnite and very hard. Mothers do 
not like this to mix with their puddings. 

(2) The best meat is in layers of fat and 
lean; too fat meat is not profitable to eat. 

Cheese when made from cream is also 
rich in fats. 

(5) Get from class that fats are solid, and 
oils liquid. 



Show picture, if possible, of castor-oil 
plant, and also some seeds of flax plant. 
Call attention to linseed-meal, with which 
children are familiar. It has a quantity 
of oil still left in it, and if left in paper 
the paper will soak up the oil, which can 
then be seen. 



(1) Give short description of mode of 
life of Eskimos, and then lead class to 
see that, owing to the intense cold, they 
are obliged to eat great quantities of fat 
to keep themselves warm. 

(2) In crossing deserts camels are often 
found to have nearly lost their humps if 
food is scarce. These humps are nearly 
all fat, and in times of need are used up 
in the body as food. 



STARCH. 
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Matter. 



(3) Makes other foods more useful 
to body. This is also one of the 
uses of medicine generally. But 
by a proper choice, we can some- 
times make our diet act as well as 
medicines. 

(4) Acts as a medicine, as in 
castor-oil. 

(5) Suet and lard, used to make 
•puddings and pies light. If suet 
is rubbed on steel things it will 
prevent them from rusting. 

(6) Many kinds of fat are used 
in making candles and soap. 



Method. 



(3) Sometimes when we are ill, no matter 
how much food we take, the body will not 
use it up, and we get thinner ana thinner. 
Doctors often order us to take " cod-liver 
oil." This makes other foods more 
digestible. 

(4) Such medicines are given to enable 
the bowels to act properly. 

(5) Get these uses from the children 
themselves. 

Fire-irons are often rubbed with suet, 
especially if they are not to be used for a 
time, to prevent them from getting rusty 
when lying by. 



52. STARCH. 

SPECIAL INFORMATION FOR TEACHER 

1. Sources. — Starch is essentially a vegetable product, made in 
varying degree by all plants exposed to sunlight. If a part of a 
growing leaf be cut off from the sunlight, that portion will not keep 
green, and will not make starch in its cells. 

The test for starch is iodine; this may be used in solution with 
alcohol, or a solution of potassic iodide may be employed. When 
starch is present the iodine turns it blue. If this starch test be 
applied to the leaf cut off from sunlight, or to a leaf growing in the 
dark, the test will show that starch is not present as before. 

The plants yielding the largest proportions of starch are all the 
cereals (wheat, oats, barley, rye, rice, maize, millet); with buck- 
wheat and various other plants not of the grass order (Graminaceae). 
These include the potato, sago and arrow-root palms; and the manioc, 
furnishing tapioca. Starch is also found in smaller proportions in 
pulse (peas and beans), and in lentils. 

Fortunately, the tropical countries where rice grows are those in 
which least muscular work is done; and where, therefore, least gluten 
as a flesh-former is required. 

The sources indicate that starch is of use to the plant itself. It is 
food stored up for the plant's own future use; as seen in germinating 
grain and malting, the plant feeding on the starch now converted 
into sugar in the sprouting grain, until it can draw a supply from 
the soil. The same thing is seen in a sprouting potato, a dahlia, &c. 
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Starch is the most important, and the most widely diffused, of 
all vegetable food growths. It continues to exist in the plant as 
starch owing to its insolubility in cold water. If it were soluble it 
would be washed out by rains, or disseminated in the sap of the 
plant. 

2. Nature.— Starch is found in plants in the following forms or 
conditions: — 

(1) It 13 microscopic. 

(2) It exists in the shape of granules, sacs, or cells, of various 
sizes, shapes, and appearance, according to the plant in which it is 
found. But these granules are constant in character in the same 
kind of plant, so as to be readily recognizable under the microscope. 
From this fact we can determine whether one kind of flour is 
adulterated by any other kind, as under the microscope adulteration 
would be detected because of the shape and size of the varying 
starch granules. 

Starch is intimately allied with sugar and gums, also of vegetable 
origin. All three consist of carbon, with varying proportions of the 
elements of water combined with them. Hence by withdrawing, or 
increasing, the proportions of the water we can convert one of these 
substances into the other. 

Besides this proportion of water which starch contains, it also 
absorbs more, if steeped in it for some time. This is specially the 
case if boiling water be added, as this dissolves the walls of the 
sacs or granules. This is the reason why bread and potatoes expand 
when soaked in hot water, and boiled respectively. 

So long as the starch is kept perfectly dry, it undergoes little 
change; hence dry biscuits are used for food for sailors bound on 
long voyages. 

3. Properties. — (1) The cells burst in boiling water and dis- 
charge their contents, which run together into a paste. This 
property is largely made use of in cooking. A granule of starch 
of horse-chestnut will, in boiling water, become 500 times its original 
size. 

(2) It stains with the iodine test, forming iodide of starch, of a 
characteristic blue colour. 

(3) It is non-nitrogenous, a heat-giver, but not a flesh-former; 
it cannot therefore build up or repair waste in the body. Hence in 
India and other countries where rice, 79 p. c. of which consists of 
pure starch, forms the staple food, pulse, &c, also must be eaten to 
supply nitrogen. 



(4) It is closely related to sugar and gum, and can be converted 
into these when acted on by a ferment, as in masticating, inalt- 

This is done naturally in the germination of every seed of the 
cereals, as in sprouting wheat, barley, &c. Sometimes this change 
is brought about artificially in making bread. 

(5) It is represented as a non-nitrogenous food in animals by fats. 
In the body it can be transformed into fat, as when a pig is 
fattened on meal, and when 

a babe is fed too exclu- 
sively on artificially pre- 
pared starchy foods. 

(6) It is insoluble in 
Cold water, and therefore 
indigestible till made sol- 
uble by boiling, or more 
slowly in the stomach it- 
self, or in the mouth, or 
small intestine. 

(7) It is one of the car- 
bon-compounds or heat- 
givers, or force- producers. 

4. Kinds of Starch. 
— These depend on the 

(1) Wheat starch, ob- tliIiBlril0lllull 
tamed by washing flour in 
water, and straining to separate the starch from the gluten. 
66 p. c. of flour is starch. 

(2) Arrow-root, from the rhizome of West Indian and other 
arrow-root plants; 80 p. e. of arrow-root is starch. The best is 
Bermuda arrow-root. This is very expensive, as an equivalent 
amount of starch food in corn-flour could be got for a very much 
less sum of money. It was more patronized for sick people formerly 
than at the present time. 

(3) Tapioca is starch obtained from the cassava, or manioc, plant, 
grown in Brazil, Asia, and Africa. It is found in the rhizomes, 
which cluster together in the form of turnips. These are bruised 
and washed, and the wet starch is dried on heated plates, which 
process also drives off the poison in the juices of this plant. 

(4) Sago, from the pith or inner part of the stem of the sago- 
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palm, from Singapore, India, and Ceylon. It is used in making 
puddings and gruel. 

(5) Potato starch is obtained from sound or diseased potatoes by 
washing the potato pulp and drying off the water. Nearly 20 p. c. 
of potatoes is starch. This is sometimes called British gum, and 
is used for adhesive purposes, being cheap and effective. 

(6) Rice starch. About 79 p. c. of rice is starch. This is also 
cheap, as it is largely grown, is very productive, and comes from 
countries (India, &c.) where labour is abnormally cheap. 

SPECIMEN LESSON ON STARCH. 

Apparatus. — Boiling water, cold water, bottle of solution of 
iodine, basin, wheat flour, oatmeal, rye flour, corn-flour, starch (in 
powder and columns), muslin bag, cooked potato, square of calico, 
sago, arrow-root, tapioca. 

1. Properties of Starch.— a. Soluble in hot water.— What 
happens as I pour this boiling water from this jug on this wheat 
flour? (The flour swells up, and becomes pasty.) — Let us do the 
same with oatmeal, rye flour, maize, corn-flour, &c. What do you 
notice? (They all swell up in like manner.) 

But you have seen your mother, when ironing, put a white 
powder into cold water, mix the two, stir them together, then pour 
in boiling water, stirring at the same time. What was that white 
powder? (Starch.) — What happened to it? (It swelled, as in the 
wheat, oatmeal, &c.) — As the same action took place in both cases, 
the wheat and starch must be alike. The wheat flour is indeed 
mostly starch; two pounds out of three are starch. Now let us per- 
form another experiment which will teach us the same thing. 

b. Insoluble in cold water. — Here I have a small, fine, muslin 
bag filled with wheaten flour. I squeeze it in the water in this 
basin, and the water becomes " milky " in colour. The contents of 
the bag also become smaller. Something out of the flour has got 
into the water. Let us see what that " something " is. I will let the 
water " settle," and then pour off the clear fluid from the top. You 
see I have a fine wet powder, or sediment, at the bottom. Let me 
pour boiling water on that, and stir it round. You see it swells 
up, and behaves just like your mother's starch did. It is in fact 
starch out of wheat; and if I had done the same by rasping or 
scraping a cooked potato into the water, I should again have got 
starch, and again it would have swelled up with boiling water. I 
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want yon, therefore, to see that the properties of starch which I 
have been trying to teach you are — 

(1) Starch does not dissolve in cold water. 

(2) Starch does dissolve in hot water. 

(3) When it dissolves, it swells up. Now let me tell you that 
some starch will swell up and become five hundred times its former 
size. 

2. Starch stiffens Fabrics*^— But let us see if this wheat or 
potato starch will do what mother's laundry starch does. Here is 
a bit of clean calico. Now I dip it into the starch we got from 
the flour, or from the potato ; the calico becomes stiff as it dries. 
Your mother stiffens collars, &c, with laundry starch in like manner. 

3. Iodine turns Starch blue. — I have something from the 
chemist's shop in this little bottle. I will not tell you its name; 
but, what is better, I will show you what it can do. 

First, I pour a drop or two of it into this starch which your mother 
uses. What do you see? (It turns blue.) — Next, I do the same 
with starch made from flour; you see that turns blue too; so my 
little bottle will tell me if a substance has starch in it or not. If 
it has, I shall get a blue colour; if not, not. 

4. "Whence Obtained. — You already know starch can be made 
from wheat. And you also know that wheat is very like oats, 
barley, rye, rice, maize, &c. So you will understand that we can 
get starch from these too. I will show you this. But your mother 
uses other things for food, which also have a great deal of starch in 
them ; and I will show you some of each. Here are sago, arrow- 
root, tapioca, corn-flour, &c. Look at each of them until you 
know one from the other, and to do so better take them in your 
hands for yourselves. 

5. General Conclusions.— There are a good many things we 
ought to have now learned about starch; let us write them down on 
the black-board. 

(1) Starch is got from wheat, barley, oats, rye, sago, and other 
plants. 

(2) It will not, like sugar and salt, dissolve in cold water. 

(3) If boiling water be put to it, it swells up, and becomes thick 
and sticky. 

(4) We can make starch for ourselves out of flour. 

(5) The chemist can turn starch blue. 

(6) It is used to eat. 

(7) It is used to stiffen clean clothes. 

(737) K 
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NOTES OF A LESSON ON STARCH. 

Apparatus. — Flour, arrow -root, tapioca, sago, boiled potato, rice flour. 
Alcoholic solution of iodine, or solution of potassic iodide (either is 
cheaply procured from the chemist) ; where possible, a microscope. 

J. Wh&t Starch if. — General description. — Draw diagram on black-board of 
starch grains of pea flour, rice flour, wheat flour, boiled potato, &c. &c. 
Show variations in size and form, and general likeness to sacs, with appa- 
rently folded j wrinkled skins, or cell-wall*. White (colourless). 

(1) Insoluble in cold water. — Mix up any of these raw starches with water; 

liquid becomes turbid. With time, the starch sinks to the bottom, 
and the clear water may be poured off leaving the starch, which may 
be recovered by drying on a slip of glass. 

(2) Soluble in boiling water. — Vary this experiment by boiling any of the 

starches, or pouring boiling water on them. We now get out a sedi- 
ment, or a paste, The cell-walls have been dissolved, and the starchy 
contents run together. Make "paste" as used by the shoemaker, 
billsticker, &c, and show its cohesive and adhesive properties. 

(3) Action with iodine. — To a solution of starch thus prepared add solution 

of iodine; this gives characteristic blue reaction. 

II. Sources of Supply. — Found in almost all plants, but most in the grains 
of cereals, in the tubers of the potato plant, in the stems of sago-palm, in the 
root-stems of arrow-root, and cassava or manioc plants, as well as in the 
seeds of peas and beans. In hot countries where most needed as food. 
It is the widest grown, and most useful, of all plant foods. 

III.. Starch ai a Food.^Starch is a lueat- (and force-) giver, not &Jlesh-former. 
It must first be converted into a soluble substance. This is done in the 
mouth and small intestine by its being turned into sugar; and lastly this 
may be partly converted into/a*, so that starchy and saccharine (sugary) 
foods are fattening. 

IV. Kinds Of Starch. — As this is so practical and useful a subject, this head 
may be given verbatim from the " Special Information for Teacher." 



53. NITROGENOUS FOODS. 

SPECIAL INFORMATION FOR THE TEACHER 

1. Food and Waste. — The amount of dry solid matter daily 
necessary to sustain an average adult man at a constant weight is 
8,000 grains — with 10,000 grains of oxygen in addition. 

This same man will daily pass away, or excrete, only 800 grains, 
so that 7,200 grains of dry solid food must be excreted in a liquid or 
gaseous condition. 

This quantity will depend somewhat on the nature of the food. 



NITROGENOUS POODS. l7l 

If much work be done, and specially muscular work, the food must 
be more nitrogenous than if little is done. 

2. Nitrogenous foods comprise gluten of flour, and albumen 
of white of egg, whilst fibrin of blood, syntonin of muscle and flesh, 
casein of cheese, gelatin of bone, &c, and chondrin of cartilage or 
gristle also all contain nitrogen. Without this nitrogen, supplied 
in flesh, fish, and some vegetable products, the man would die of 
nitrogen-starvation. 

3. Digestion of Nitrogenous Foods.— These foods are 
digested in the stomach. This is an enlargement of the alimentary 
canal, which is continued in the small and large intestine. 

The mucous membrane, or lining of the stomach, contains glands 
on its surface. These secrete the gastric juice used in dissolving 
and digesting these nitrogenous foods. By continual rolling about in 
the stomach, the food becomes reduced to a gruel-like consistency, 
and is called chyme. In this state it passes into the small intestine. 

The intestines contain other glands, which carry on the digestion 
and change tKe chyme into chyle, making the fatty foods fit to be 
absorbed, and converting starch into soluble sugar. 

4. Prepared Proteid Poods. — Among meat foods we must 
also class the various essences and extracts specially prepared for 
invalids, &c. These include essence of beef, &c, consisting in some 
cases of the pure juice of the meat, — concentrated beef-tea, jellies, 
prepared soups and broths. Some of these are solid, others liquid, 
while some are sold in the form of powder. 

These are useful in the treatment of debility, as a remedy for 
intense nervous exhaustion, for stimulating the brain, &c. They 
largely supply the place of alcoholic stimulants. 

6. Other Preparations.— Tliere are many other food prepar- 
ations, which consist of Proteids and Starches combined, made for 
special purposes out of the ordinary food materials. 

For instance, in " Frame Food," the nutritious matter of wheat 
bran is extracted, the cellulose being thrown aside, and the phos- 
phatic matter of wheat being retained in the form of a soluble 
powder. This contains over 10 p.c. of mineral matter. "Frame 
Food Bread " is therefore very nutritious, digestible, and of agree- 
able flavour. 

The bran of wheat contains very valuable organic and iuorganic 
constituents, but they are so intimately incorporated with indiges- 
tible substances, that they are mostly indigestible. The indigestible 
woody fibre is abstracted in the above preparation. 
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NOTES OF LESSONS ON FLESH-FORMERS. 



Matter. 



I. Animal Flesh-formers — 

Animals in the upper divisions 
are divided into flesh-eaters (Carni- 
vora), or beasts of prey; and rumi- 
nants (Graminivora), or grazing 
animals. 

Man partakes of the nature of 
bothy so far as food is concerned; 
he eats both Jiesh and vegetable 
(principally starchy) foods. 

This flesh-forming food is derived 
from, 

1. Mammals. (Cow, sheep, calf, 
lamb, pig; and in other countries, 
goat, seal, whale, horse, ass, ele- 
phant, wild deer, &c.) 

2. Birds, wild and domestic, with 
their eggs. (Poultry, partridge, 
pheasant, grouse, &c.) 

3. Reptiles and amphibia. These 
are rarely eaten by civilized men. 



4. Fishes. Almost all kinds, 
fresh- water and marine, are eaten; 
(chiefly herrings, mackerel, had- 
docks, flat-fish, &c). 

5. Molluscs. (Oysters, mussels, 
&c.) 

6. Shell-fisJi (Crustacea: crabs, 
lobsters, &c). 

Savages depend more on flesh 
than on vegetable foods — 

(a) Because they are best suited 
for active men. 

(b) Because savages rarely culti- 
vate the land. 



Method. 



II. Vegetable Flesh-formers— 

These include gluten of wheat, 
and similar food substances in the 
other cereals, and in leguminous 
plants (peas, beans, lentils, &c). 

Chew some wheat in the mouth 
until all the starch has been dis- 
solved out, and then show class 
what remains. Do the same with 
dry peas and beans (Windsor and 
horse beans). 



Ask the children what is the food of the 
lion, tiger, dog, &c, and contrast this 
with the food of the cow, sheep, and other 
grazing animals. Point out the differences 
in the habits of these two groups of animals. 

Refer to the teeth of man, some suited 
to a,Jtesh and others to a vegetable diet, and 
ask what this suggests as to the food of 
man. 



1. Ask for the name of the flesh of each 
of these animals, and the people that con- 
sume it. 

2. Let children name all the birds that 
are eaten, and those whose eggs are used 
for food. 

3. Ask for the names of the best-known 
reptiles and amphibia, and point out the 
few instances in which these are used for 
food. 

4. Get the class to n&mefood-Jishes, fresh- 
water and marine. 



5. Give the class a brief description of 
what the Mollusca are. 

6. Do the same with the Crustacea, so 
far as eaten by man. 



(a) Refer to the muscular exercise of wild 

modes of life. 
(6) Explain that insecurity and nomadic 

modes of life are at the bottom of this 

non-cultivation of the soil. 



Ask class what foods they and their 
parents eat, that are not animal in origin. 
These should include bread, peas, beans, 
oatmeal, &c. Some vegetable foods are 
nearly all starch; omit these from the 
account (as rice, &c). Others contain 
nitrogenous matter; confine the attention 
to these. 

Refer to the hard muscular icorl done 
by horses, and the dry solid food they con- 
sume; and how this suffices to keep up the 
repair of waste from hard work. 



FLESH-FORMERS — KINDS OF MEAT AND FISH. 
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Notes of Lessons on Flesh-formees. — Continued. 



Matter. 



in. Functions of Flesh-formers— 

Navvies and other hard-toiling 
men, hard-working horses, asses, ke. , 
rarely get fat. They are muscular, 
but not fat. Their food turns to 
muscle. But cows, sheep, and other 
ruminants cannot do much mus- 
cular work. They, however, make 
much milk (which contains fat), or 
become fat themselves. T/teirfood 
tuna to fat, not so much to muscle. 



IV. Some Forms of Animal Flesh- 
formers — 

These should include, 

(1) Blood and its fibrin. A little 
of the latter can be previously 
separated from blood, by whipping 
it with a little wisp of small twigs, 
and shown to the class. 

(2) Jelly, saved from cold broth 
and soup, and shown to the class. 

(3) Chondrin,in the form of gristle 
at the end of a bone, or from a pig's 
ear, &c, boiled. 

(4) Casein, or curd of cheese, 
made before the class by pouring 
a little vinegar into milk or cream. 

(5) Albumen of white of egg. 



Method. 



Ask the children if they often see beasts 
of prey, which are obliged to be active to 
secure their prey, very fat. Are domestic 
carnivora (with the exception of pet dogs) 
fat or lean? What is the relation of this 
muscular development to their food t 

Apply the same reasoning to buds, which 
are very active in movement. Explain 
the exceptions in fattened ducks, geese, 
and hens; and show that the change is 
brought about by rest and starchy foods. 



Ask the class what parts of an animal 
killed for food there are, that are not muscle 
or lean flesh. They will give the blood, 
which partly makes the gravy of cooked 
meat, gristle, sinew, and other stringy parts 
{tendons and ligaments), in the tougher, 
coarser joints, or the limbs that do most 
work in moving about in the live animal. 

A raw egg should be broken before the 
class, and another should be shown hard- 
boiled, and a third soft-boiled, to show the 
albumen in its three states or degrees of 
coagulation with heat. 



54. FLESH-FOKMEKS— KINDS OF MEAT AND FISH. 



SPECIAL INFORMATION FOR THE TEACHER 

A few words must now be said about the different kinds of meat, 
and how to choose them. 

The signs of good meat are, in the case of beef and mutton, a rich, 
bright, and uniform colour, and a firmness of flesh quite free from 
flabbiness. When meat is pressed with the finger no mark should 
be left. In beef the suet should be dry, and should crumble easily. 

Mutton sometimes has a certain strong flavour, which is caused 
by the oil from the wool penetrating the skin. 

Fresh pork should be young and firm, the fat white, the lean a 
pale red, and the skin white and clear. 
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Damp, clammy meat, with a tendency to moisture, is generally 
unwholesome. 

Very young meat, from animals forced to a large size in a short 
time, is not easily digested. There is more water in veal and lamb 
than in beef and mutton. 

Fish is a wholesome and nourishing food, and many kinds are 
very cheap. The cost and abundance % of fish depend very much on 
the seasons and weather; but some kinds, as cod, haddock, and plaice, 
may almost always be bought at a low price. In choosing fish, take 
those with bright eyes and red gills; when the eyes are dull and 
the gills dark, the fish is stale. Be sure never to take any fish that 
has a disagreeable, tainted smell. Choose plump, thick fish, rather 
than thin ones, as they, are of better quality. 

NOTES OF A LESSON ON KINDS OF FLESH FOODS. 

I. Signs of Sound Meat — 

1. Beef and Mutton— (a) Bright colour. 

(b) Firmjlesh. 

(c) Dry crumbling met (in beef). 

2L Pork (a) Pale red colour (lean), white (fat), dear (akin). 

(b) Firm fle»h. 
Damp, clammy meat is uuwholesome. 

II. Signs of Sound Fish— 

(a) Bright eyes. 

(b) Red gills. 

(c) Freedom from taint. 

(d) Plump thick body. 



55. THE BEST FOODS. 

SPECIAL INFORMATION FOR THE TEACHER, 

1. The Best Foods.— These are those which combine the fol- 
lowing properties, or as many of them as possible ; — 

1. They should be nutritious. 

2. Easily digestible. 

3. Easily cooked, and in the greatest variety of ways possible. 

4. Inexpensive. 

5. Those consisting of many proximate principles. Among the 
best are milk, farinaceous foods, and a mixed diet of varied char- 
acter. 

2. Milk.— This is a liquid with solids in it The solids are fatty 
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matters, curd, and salts of lime, sugar of milk, &c. It is very nutri- 
tious, as may be seen in the fact that the young of animals at first 
entirely, and afterwards largely, subsist on it. 

It is generally digestible, though there are a few stomachs that 
cannot bear it. 

It only requires boiling, or baking, with or without farinaceous 
foods to cook it. 

It is very inexpensive either new or old; and the old can be made 
nearly as nutritious as the new, by the addition of shredded suet to 
replace the cream withdrawn. 

It consists of very many factors ; as — 

(1) Of Fatty foods (butter and cream). 

(2) Nitrogenous food, in the casein (curd). 

(3) Mineral food, in the salts and sugar of milk. 

3. Farinaceous Foods. — These consist of the cereals, and 
specially of wheat, oats, and rye. In addition, maize or Indian corn 
is used, and the various starchy foods, sago, &c. &a 

Each of the cereals has its distinctive characteristics, and various 
" preparations " are made to avoid the indigestibility, &c, that may 
pertain to each. 

Coralline. Thus, coralline is a "preparation" made from maize. 
The American miller has done his best with this to get rid of a factor 
of a fatty nature in it, which has a tendency to become rancid. 

(a) The corn is first entirely degerminated, and the fatty, oily 
matter largely eliminated. 

(6) Then the grain is "milled," or ground to a fine granular 
condition. 

(c) It is next subjected to the action of powerful steam injectors, 
whereby the starch cells are perfectly ruptured, so that it is quite 
ready for digestion. 

(d) It is next subjected to dry heat in rapidly revolving cylinders, 
which gives it a spongy consistency. 

This coralline now differs from raw maize in being free from the 
objectionable oily matters, and in being easily digestible. 
The analysis of it is now given below : — 

Water, 10 p.c.' 

Nitrogenous matter, 9 

Carbo-hydrates (starch, &c), 79 

Fats, 1 

Other matters, 1 



100 



The fats have decreased 
from 8 to 1 p.c, and 
the water has de- 
creased by 4 p.c. 
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4. Wheat Preparations. — The wheat grains have been sub- 
jected to other processes, with the same ends in view — to remove the 
indigestible portions, and to make the digestible portions still more 
readily digestible — as in farola, wheat groats, semolina, &c. 

5. Typical Diet. — These and other starchy foods are the best 
for all except the very youngest infants. As the farinaceous 
material is being masticated, the saliva, which contains a ferment, 
finds its way into the mass. This converts much starch into soluble 
matters which readily find their way into the blood. 

Where the saliva is deficient in the diastase ferment, as in infants, 
the stomach is burdened with unconverted starch, which induces 
flatulence and colic. There is also apt to be acidity in the stomach. 

But with grown-up people more farinaceous and less meat foods 
would be less expensive, more digestible, and healthier. With 
farinaceous foods the liver is also less liable to derangement. 

The casein of milk and the gluten of bread, with the addition of 
fruit and vegetables, are better than flesh diets. 

Albuminous matters, though absolutely necessary to. the body, are 
required in only small quantities, and can be obtained from vegetable 
as well as from animal foods, and if taken in excess produce injurious 
effects. 

Bilious and gouty persons especially need farinaceous diets — 
Fish, fat, fruit, and farinaceous food : four F's. Three-fourths of 
the food of a man should be vegetable, and only one-fourth derived 
from the animal kingdom. 

This would give " greater variety, a cleaner palate, increased zest 
for food, a lighter and more active brain, and a better state of health, 
for persons not engaged in the most laborious occupations of daily 
life " (Sir H. Thompson). 

For the aged and those of sedentary occupation less than one-fourth 
of the food taken should be of animal origin. 

6. A Mixed Diet. — The teeth of man, and the length of the 
intestine, show that he requires a mixed diet. Vegetarianism is as 
extreme as a wholly flesh diet. Man's necessities are very various, and 
his foods must be as various. Each different organ needs different 
constituents to repair its waste; and these can only be furnished by 
foods made up of various constituents. 

If any one food, or one kind of food only, be made use of, nausea, 
and want of appetite, indigestion, emaciation, and death, ensue to 
both the lower animals and to man. 

Milk, as a "perfect food," contains a greater number of the various 
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" kinds of foods " than any other single form of food. Hence it is 
the one food which could be best employed alone. 

SPECIMEN LESSON ON THE BEST FOODS. 

1. What these are.— We find Englishmen do not eat much 
fice, while Hindoos do not eat much wheat. Again, a labouring man 
does not care to eat much cabbage, but he likes to eat a good deal 
of meat. And each one of these is right in his choice. The labour- 
ing man will say he has to work hard, and he cannot work hard on 
cabbage. He means he wants to get strength or nourishment out of 
his food, and there is not much nourishment in cabbage; it is nearly 
all water. So one of the things we must consider in determining 
which are the best foods is, 

(1) Whether they are nutritious, or full of nourishment, — whether 
they give strength. 

But again, a hard-working labourer likes roast beef, but a sickly 
person would fall back on fish or chicken. The latter does so because 
his stomach can only digest light foods, or foods which are easily 
digested. So another thing we have to consider in determining 
which are the best foods is, 

(2) Whether they are easily digestible. 

But we do not eat our foods raw; they have to be cooked. Now 
one kind of food is easily cooked, and another not so. We, of course, 
prefer, as one of the best foods, 

(3) One that is easily cooked. 

But we soon tire of food cooked in one way, so we again prefer, 

(4) One that can be cooked in the greatest number of ways. 
But after all our choice is limited by our pocket. We cannot 

have what we cannot pay for, so we have to think, 

(5) Of those which are the least expense. 

2. Milk. — Now let us see in how many ways milk satisfies these 
five requirements. 

(1) It is very nutritious, for some lives are entirely sustained by it. 

(2) It is (generally) easily digested. 

(3) It is easily cooked. 

(4) It is cooked in a great many ways. (Boiled; baked in a great 
many dishes.) 

(5) It is very cheap. 

This then for babies should be the only food ; for all of us it is a 
perfect food, having everything in it which we require as a food. 

3. Starchy Foods. — Next come the different starchy foods, 
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and preparations of flour from wheat, oats, rye, barley, and rice. 
These also meet the five requirements above. 

4. A Mixed Diet. — But we must have change from even any 
of the best foods, or we lose our appetite. So we must have foods 
which are animal, and vegetable, and mineral ; some solid, and some 
liquid. 



CLOTHING. 



NOTES OF A LESSON ON HEAT. 



Matter. 



I. Conduction — 

In a good conductor heat passes 
from one particle to another till all 
the particles (that is, the whole of 
the body) are of one and the same 
temperature. 

Some substances pass heat more 
readily than others. These are good 
conductors. Those which do not pass 
heat quickly are bad conductors. A 
"conductor" is a leader, and tho 
particles of a good conductor lead 
or conduct the heat along them. 

We choose cooking vessels that 
are made of good conductors, so 
that they may readily take up the 
heat of the fire, as copper kettles 
and stew-pans, iron frying-pans, 
&c. 



Method. 



II. Conveotion— 

This mode of conveying heat 
applies only to liquids and gases. 
Particles become ncated at the 
bottom, expand, become lighter and 
rise. The next particles do tho 
same, till all are of the same tem- 
perature. 

It cannot apply to solids, as the 
particles of these are comparatively 
fixed and motionless. See figs. p. 
179. * F 



Illustrate by a poker thrust into the fire, 
or a kettle which has been on tho fire some 
time, the handle of which has become hot. 
Heat from the fire warms tho particles of 
iron or copper nearest to tho fire, and 
these warm the next particles, and so on. 

Have two pieces of stout copper wire 
about six inches long. Wrap a strip of 
paper round one piece. Ask two children 
to hold the two wires in the flame of a 
candle — Which can hold it tho longer? 
(One with the paper round the end.) This 
shows that copper easily conducts heat, 
while paper does not do so. 

Again let two children stir some boiling 
water, one with a wooden and the other 
with a silver, spoon. Silver is shown by the 
result to be a better conductor than wood. 
Refer to metal teapots with porcelain or jet 
rings round the handles, as non-conduo tors, 
to cut off tho heat of the teapot. 

Ask why the laundress uses a " holder " 
with an iron. 



Heat glass of ivater, with bran sprinkled 
on it, over a flame. The water at the 
bottom becomes heated and rises. Explain 
that heated gases and liquids become 
lighter and rise, as seen in smoke rising 
up a chimney. Illustrate by air of room, 
which is always warmer near the ceiling, 
as the heated air rises to the top. 

In this way of losing heat, tho heat is 
"carried" or "conveyed" along with tho 
heated substance itself. 



FIRST PRINCIPLES JN CLOTHING. 
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Conyection of Heat 
by Water. 



Heat is not Convected downward. 



Notes of A Lesson on Hkat.— Continued. 



Matter. 



m. Radiation- 
Heat spreads out, or shoots out, 
or radiates, from a hot body, and 
warms the first thing with which 
it conies into contact. 

In pictures of the sun, the rays 
are figured as coming out in 
straight lines of light from the 
sun. In the same way heat rays 
from the sun, from a fire, &c, 
radiate or spread out, like rays of 
light. See fig. above. 



Method. 



Illustrate by heat of jirc, which strikes 
through the air in rays. Refer to children 
holding their hands before the fire to catch 
this heat. 

Explain by the fall in temperature when 
a cloud passes before the sun, or when a 
sheet is hung between the fire and our- 
selves. The radiated heat is then inter- 
rupted, or taken up, and absorbed, by the 
intervening obstacle. 

Explain action of thermometer. 



56. FIRST PRINCIPLES IN CLOTHING. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Punotions of Clothing.— Any kind of clothing which pre- 
vents free perspiration, and retains the watery and gaseous pro- 
ducts which the skin in the exercise of its natural function throws 
off, is bad and unhealthy clothing. 

The skin receives the impressions of touch, heat, cold, and moisture. 

Another duty it performs is that of equalizing the temperature of 
the body, in the many and extreme vicissitudes to which the body is 
subjected in different seasons, weathers, and climates. 



2. Porous Clothing.— Healthy clothing must be porous;— so 
porous that all the water to be eliminated shall escape without 
impediment. Sir Erasmus Wilson has calculated that there are 
3,528 sweat glands, and 73 feet of tubular surface, in the palm of 

the hand. 

These glands are spiral and tubular, and 
if pulled out straight would give a length 
of half an inch to each. The number is 
greater on the palm than in most other 
parts; but the average distribution is 2,800 
per inch of the whole surface of the body. 

This gives in the human body a length 
of tubular gland surface- of over twenty 
miles, with an aperture surface of eight 
square inches. 

If clothing be excessive, and above all 
if it be impervious, then not ouly is the ex- 
creting function of the drill interfered with, 
but the warmth of the body is lessened. 

The healthiest animal or man would die 
The srructuisui the skin. jf inclosed, for a sufficiently long time, in 
an impervious coating. 

3. Cellular Clothing.— What is called "cellular" clothing 
reproduces on a larger scale the construction of the pores of the skin. 
The two sides of this cellular clothing are not alike. The side that 
is worn next to the skin is open-work, while the other side is 
partially closed by fine threads. Thus the body wearing it is sur- 
rounded by cells of non-conducting air. 

4. Natural Cellular Clothing Materials. —Woo I has the 
preference over either cotton or linen, in that the wool admita more 
air into its texture. The woollen material is not warmer because 
the material itself is warmer; but because it holds more atmospheric 
air in its fibres and meshes than closely woven cotton can hold. 

Closely woven fabrics shut oif the air from the body, but porous 
fabrics allow air to remain in the meshes, which air is the cause of 
all the warmth. 

But if we compress woollen cloth, until it is quite firm and imper- 
meable, that cloth will be found, after being made into a garment, 
no warmer than a similar garment of calico, or other form of cotton 
material, of the same weight 

Cellular clothing thus retains the warmth of the body, and at the 
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same time permits free evaporation of perspiration from the surface 
of the body. Like the skin it is porous; and, therefore, that which 
passes through the pores of the skin passes also through it: so that 
it is not easily saturated with, nor rendered cold and heavy by, 
retained moisture. 

Cellular clothing is warm in winter, and cool in summer. The 
atmospheric air is the best of all non-conductors of heat. It is the 
air entrapped in the furs of the lower animals that keeps the bodies 
of these animals warm. In cellular clothing the same thing occurs. 
The air is entrapped in the fibres of the fabric; the little cells of 
which it is formed are filled with air warmed by the warmth of the 
body; and the whole of the surface of the body is actually clothed 
with air. This constitutes the warming part of the clothing. But, 
as there is no obstacle to the escape of the perspiration, there is good 
evaporation. 

It is also the cleanest kind of clothing, as it does not become 
saturated with moisture and dirt. It is also very easily washed. 

What cellular clothing is made to be artificially, the fibres of fur 
and wool are naturally. 

5. Knitted Woollen Garments.— These are made either by 
hand or by machinery. 

Knitted garments were more common formerly than now, when 
hosiery machinery has become so perfected. They are, however, 
still made in Scotland and Ireland, especially in winter time, and by 
the peasantry, then unable to use their time more profitably on the 
land. The articles most commonly made by hand are stockings, 
socks, shawls, jackets, petticoats, comforters, and vests. Hand- 
knitted hosiery has the advantage over manufactured articles in point 
of durability, but it is dearer at first-hand. 

Machine-made hosiery comprises socks, stockings, and the many 
articles included under the term fancy hosiery. It comprises, besides 
the preceding articles, Cardigan jackets and vests, ties, scarfs, &c. 
&c. The advantages of machine-made hose over hand-made are 
that they are cheaper, and can be wrought in finer fibre or thread, 
as in cashmere and merino stockings, pants, vests, &c. 



57. PROPERTIES OF CLOTHING. 

SPECIAL INFORMATION FOR THE TEACHER 

1. Free Ventilation in clothing depends on texture, and is 
an important consideration in the choice of materials. If the free 
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ventilation of flannels be reckoned at 100, linen and buckskin would 
be reckoned at 58, chamois at 51, and silk at 40. Flannel keeps 
us the warmest, so that up to a certain limit, the clothing of freest 
ventilation is the warmest. Waterproofs prevent this free ventila- 
tion, and are unpleasant and dangerous to wear in consequence. 

Flannel is also superior as clothing to linen, cotton, or silk, inas- 
much as it loses less of its ventilating properties by water, only 
becoming air-tight after a prolonged soaking. This is recognized by 
the different feeling experienced from a wet flannel, and a wet linen, 
shirt Of course, the under garments of flannel should be thinner in 
summer than in winter. 

But it is the best clothing to use next the skin, even in the former 
season. For this reason its use in the army and navy, in all climates, 
is insisted on by the authorities. 

2. Clothing and Habits. — Clothing must not only vary with 
the season and state of the atmosphere, but with the active or 
passive state of the wearer, and with age. An active man generates 
by exercise more heat than he requires. A sedentary one requires 
more clothes, or more external heat. 

The very young and the very old, also, cannot resist great or 
sudden changes of temperature, or prolonged cold, so well as the 
middle-aged. 

3. Ideal Types of Clothing.-— (a) The best type of perfect 
clothing is fur, the fine hairs of which intercept the heat radiated 
from the body, and keep a layer of warm air constantly round the 
skin. 

(6) Next come wool, and other animal and vegetable products of 
like nature, woven into fabrics. These are light, bad conductors 
of heat, and yet so loose in texture that they permit free ventilation. 
Good clothing must be made of a bad conductor of heat, so as to 
store up in it the heat that would otherwise pass too rapidly to or 
from the body. 

(c) Next to wool in this respect come silk and cotton. The colour 
will not affect the power of conduction. 

4. Colours. — But as different colours have different powers of 
absorption of heat, the colour is important so far as the heat of the 
sun is concerned. Thus a garment of black shirting will absorb 
twice as much heat as the same material in white. This, of course, 
should determine the use of white in summer, and of black gar- 
ments in winter. 

5. Vehicle of Infection,— Clothing is sometimes the medium 
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of spreading diseases, especially in houses where infectious disease 
exists, and where washing is taken in. In fever-dens, likewise, the 
tenants carry about in their clothes the germs of disease, even when 
they themselves do not suffer from fevers. 

6. Errors in Dress. — Many soldiers in the army were formerly 
killed by tight stocks; and women still wear stays and corsets so 
tightly laced as to prevent the free action of the lungs, and impede 
the circulation. 

Even now very few feet are not deformed. Shoes are often 
wrongly shaped ; they are more or less pointed. As a consequence, 
the toes override each other. Often the foot has no room to expand 
on reaching the ground. In addition, the heels are made so high as 
to throw the weight towards the pointed toes. The equilibrium of 
the body is thus disturbed, and unnecessary and injurious work in 
locomotion is thrown on the spine and leg. 

Garters are specially objectionable, as they impede the circula- 
tion, thus making the feet cold, and often leading to varicose veins 
in the legs. 

Supporting the weight of the skirts from the waist only is also 
injurious. This displaces and compresses organs very important in 
the female economy. 

NOTES OF A FIRST LESSON ON CLOTHING. 



Matter. 


Method. 


I. Use of Clothes — 

The use of clothes is to keep us 
warm; that is, in cold weather, to 
keep in the heat of the body, and 
in hot weather to keep out the heat 
of the sun. 


Insist on the fact that clothes do not 
make us warm ; it is the " combustion" of 
food inside of us that does that. They 
merely keep up the normal temperature 
of the body, 98° F. 


II. What to Wear- 
Next the skin, that is to say, for 
underclothing, flannels are the best, 
as they effect the above two pur- 
poses the best, as being non-con- 
ductors. They also absorb the per- 
spiration. 


Remind the children that heat, and mois- 
ture (from perspiration), have to be con- 
sidered in this connection. A wet skin 
would give a chill, as heat is taken up from 
the surroundings when a liquid (perspira- 
tion or sweat) is converted into a gas (the 
vapour of water). 


III. Tight-lacing in at the waist, 
presses on and deforms the internal 
organs (lungs, liver, &c. ). The liver 
is sometimes quite altered in shape 
from tight-lacing. 


Show a picture of the internal abdominal 
organs, and specially show position of the 
liver, which is the organ most often injured 
by tight-lacing. 
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Notes of a First Lesson on Clothing.— Continued. 



Matter. 



IV. Tight boots deform the feet, 
crowd the toes together, impede 
the circulation, and so cause cold 
feet, and produce corns and bunions. 
Pressure on any part of the body is 
injurious by altering the natural 
shape, or relative positions of 
organs, and by checking the free 
flow of blood in circulation. 



V. Elastic sides to boots do not 
support the ankles, and so make 
the wearers walk on the sides of 
their feet. 



VI. Heavy weights hanging from 
the waist in skirts and petticoats, 
are also very in j urious to the wearer, 
and are very fatiguing. 



Method. 



Tell the children that the toes ought 
to be evenly spread out, as the fingers are, 
and not made to override each other. 

Explain that pressure on blood-vessels 
would impede the current in them, and 
that the heat of the body is distributed by 
means of the circulation. 

Explain the meaning of " varicose veins." 



Show class that this results from the 
very elasticity of the material, and its want 
of rigidity or resistance. Contrast with 
upper leather in this respect. 



VII. Other Errors of Drees— 

(1) High heels throw the weight 
of the body on the toes. 

(2) Pointed toes to boots or shoes 
cramp the feet into ugly shapes, 
and cause corns and bunions. 

(3) Wet boots. — To keep boots 
from damaging by wet they should I 
be gradually dried, and then rubbed ' 
with castor-oil or grease, which keeps I 
out the water or snow. ! 



This is because they cause a dragging 
of the body downwards, whereas the body 
should be kept erect; and they also impede 
free locomotion. 



(1) The weight of the body ought to be 
thrown on the soles and heels. 

(2) As there is not breadth enough in 
this kind of boots, the toes are made to 
override each other, and corns come from 
the pressure on the crowded toes. 

(3) If wet boots are dried quickly before 
the fire, the leather becomes dry, harsh, 
and very liable to crack. The " nature " of 
the leather ' * perishes, "and the soles * ' warp" 
and split. 



NOTES OF A SECOND LESSON ON CLOTHING. 



Matter. 



I. Changing Clothes 

Clothes become dirty on wearing; 

(1) Underclot/tes, and especially 
those next the skin, from perspira- 
tion and siveat, from the dried 
scales of the outer skin, and from 
the fatty excretions of the sebacemis 
glands. All these are apt to de- 
compose rapidly. 

(2) Outer garments become fouled 
from contact with dirt, and from 
the smoke and floating dust and 
particles in the air, especially in 
towns. 



Method. 



Refer to the ill smell of clothes hung up 
in the school-rooms, or cloak-rooms. 

(1) Tell the class that these become 
rancid and ill-smelling from the heat of 
the body, if not washed, brushed, or shaken 
out, from time to time. Explain what the 
" sebaceous glands" are, and their work. 



(2) The streets are always more or less 
dusty and dirty; the house, if leftundusted 
for a few days, shows what is floating about 
unseen in the air. These particles adhere 
to clothing, especially when damp — 
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Notes op a Second Lesson on Clothing.— Continued. 



Matter. 



They must therefore — 

(1) Be frequently clianged for 
washing and airing. 

(2) Never be slept in at night, if 
they have been worn during the day. 

(§) Spread out at night, to be 
sweetened by the air. tfhey should 
be hung over the backs of chairs, 
and over the foot of the bedstead. 

II. Airing Clothes — 

The greatest care is necessary 
against risk of damp bed and body 
linen. These garments, &c. , should 
always be aired before the fire, or 
in the sun in summer. No one 
should ever depend on the washer- 
woman having already done this. 
Chills, colds, rheumatism, rheu- 
matic fever, and even consumption, 
may be caused by sleeping in damp 
sheets, or wearing a damp under- 
garment. 

If a strange bed is suspected of 
having damp sheets, it is safest to 
take these off, and to sleep in the 
blankets. 

If clothes have become wet from 
a shower, they should be changed 
and dried at once; especially stock- 
ings, and boots and shoes. 

If, this is impossible, the wearer 
ought to keep in constant motion to 
maintain the heat of the body by 
exercise, and should change his 
clothing afterwards. 



} 



HI. Choice of Materials — 

(1) For Underclothing. — Saxony 
flannel (yellow) for garments next 
skin. Next in order of merit is 
unbleached calico, without "dress" 
(stiffening), and washed before 
made up to cause shrinkage. 

(2) Petticoats. — .Coloured ma- 
terials are the best, and cheapest 
in washing. Coloured prints for 
summer, and dark woollen ones for 
winter, are the best. 

(3) Washing dresses should be 
made of print, or strong linen 
fabrics. The pattern of the prints 
should be visible on both sides as 
these wash well. 

(737) 



Method. 



(1) Only persons who frequently change 
their body-linen smell fresh, 

(2) Bed-linen and day-linen should be 
different articles. 

(3) The windows should also be thrown 
open to aid in this process so far as the 
bed-clothes are concerned. 



Explain to the children that if damp 
clothes be put next the warm skin, the 
moisture would be converted by the heat 
of the body into vajxmr, and this would 
be accompanied by absorption of heat from 
the outer surface of the oody. 

The external cold would throw the blood 
back to the internal organs, and a chill 
would ensue. Illustrate by evaporating 
ether, eau-de-cologne, or even water, on the 
warm back of the hand, causing thereby 
a sensation of coldness. 

To sit still in damp clothes is the worst 
possible thing to do. Soldiers, sailors, and 
others exposed to wet weather, often escape 
taking cold when wet by keeping up the 
heat of the body by exercise. A sound 
constitution would thus throw off the ill 
effects of temporary wetting. 



(1) Ask the children to enumerate ex- 
amples of this use of flannel. The sun, 
washing, air, and boiling, will eventually 
bleach the calico. 

An unwashed new calico garment would 
shrink with washing, and so not fit. 

(2) It is always very expensive to wear 
white petticoats, as they take much "get- 
ting up," and do not last long clean. 



(3) Those who do work in the house, 
especially servants, and mothers in small 
households, should particularly attend to 
this recommendation. 



N 
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Notes of a Second Lesson on Clothing.— Continued, 



Matter. 



muc 



uch 



Working dresses should 
as possible be woollen. 



as 



(5) Walking dresses should be 
woollen, and winseys are economical 
and warm. Serge is the best and 
in the end the cheapest, taking into 
account both warmth and durability. 

(6) Hats should be light and loose; 
black or brown straw fades least. 
They should be trimmed to match 
the dress. Black hats match all 
colours. 

(7) Stockings should never be low- 
priced ones. 

Knitted ones are the best in the 
end. 



IV. Can of Clothes— 

(1 ) Dresses when taken off should 
be well shaken, folded neatly, or 
hung up out of the dust. 

If very dirty they should be well 
brushed in the gathers and folds. 
If stained with mire they should be 
sponged, and rubbed dry; {{greased, 
benzine should be used to remove 
the grease spots. 

(2) Mending should be done 
neatly, a patch being sewn on even 
with the thread of the stuff, and 
large enough to cover all the weak- 
ness, and to give a margin of firm 
attachment. 

(3) Stockings should be darned 
in weak places, without waiting for 
these to become holes; and the 
darning should be done evenly 
without lumps. 



Method. 



(4) It is best to pay a pretty good price 
for these articles, as they are the most 
economical eventually. 

(5) Winseys are cheaper than serges for 
first cost, but good serges are very durable, 
and so in the end more economical than 
winseys. 

(6) This is to prevent headache from 
loeight and pressure. 

ft is very vulgar to overload hats with 
too much) or too gaudy, trimming. 

(7) Lotti-priced ones only wear poorly 
and are ill-shaped, and so chafe and blister 
the feet. If knitted stockings cannot be pro- 
vided, good manufactured ones should be 
bought. 



(1) The shaking is to remove loose dust. 
The folding is to prevent creasing and 
crumpling. The brushing is to remove 
dust not loose. The stains of mud would 
not be removable by brushing only. 

Benzine, like turpentine, dissolves fatty 
and oily substances in clothes, gloves, &e» 

(2) Remind the children of the Scriptural 
reference to "a new piece of cloth on an 
old garment," and the rent being made 
worse. 



(3) In this instance especially "a stitch 
in time saves nine." 



V. Children's Clothing- 
Children, in proportion to bulk t 
have most surface for radiation 
(and loss) of heat. They therefore 
most require to be warmly clad, 
with least exposed surfaces in bare 
legs, arms, &c. 

Their clothing, therefore, should 
be the best, that is, the lightest, 
most non-conducting (and therefore 
the warmest), and the loosest, to 
allow of free movement of limbs in 
play. 



In a cube 2 inches in the side, there are 
8 cubic inches of bulk t and 24 square inches 
of surface. In a cube of 1 inch in the side, 
there is a bulk of 1 cubic inch, and 6 square 
inches of surface. 

The smaller cube will part with its heat 
much more rapidly than the larger. The 
smaller cube here represents the child. 

The sides and cubic contents of these 
cubes should be shown visibly to the class 
in kindergarten cubes. 
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58. CLOTHING. 

SPECIAL INFORMATION FOR THE TEACHER 

In selecting materials for dress we consider: — 

1. Power of Conduction. — Those textures which are the 
worst conductors of heat will best keep us warm, such as hare- 
skin, beaver, raw silk, taffeta, lamb's wool, cotton, linen, and corded 
silk. 

2. Radiation. — Secondly, we have to take into account their 
power of radiation. Rough textures more readily radiate heat 
than smooth ones. Colour, however, makes no difference in this 
respect* 

3. Absorption of Heat. — Thirdly, an important consideration 
is the behaviour of the material when exposed to the rays of the 
sun. Dark stuffs absorb more heat from the sun than light ones. 

4. Absorption of Moisture. — Fourthly, it is of great impor- 
tance to what degree stuffs are capable of absorbing moisture from 
the skin; and whether they give out the moisture by gradual 
evaporation, or the reverse. Wool absorbs twice as much moisture 
as linen, and does not, therefore, so frequently produce damp and 
chill by rapid evaporation. 

We should also limit the use of air-proof stuffs, such as water- 
proofs, especially in warm weather. Most people think clothes are 
to keep the air from the body. This is wrong. The surface of the 
body must be well ventilated, and those textures, such as flannels, 
which best allow this, are most suitable for Wear. 

5. Tight Clothing is a source of loss of heat. The heat passes 
too rapidly from the body by conduction, &c, through the tight 
clothes. 

Those clothes which, with the preceding advantages, are also the 
lightest in weight, to save muscular fatigue* and are as far as possible 
uninflammable, are the best. In the latter respect, woollen garments 
are less dangerous than cotton, linen, or silk. Dresses may be made 
uninflammable by certain chemicals. 

Having selected the material, we should attend to the following 
points: — 

6. Utiles for wearing Clothing.— (a) The clothing should 
be worn all over the body, with the exception of the face and 
hands. The arms and legs of young children require to be protected 
just as much as, if not more than, the other parts of the body. 



(6) The amount of clothing should depend as much as possible 
upon outside necessities. These will vary with the season, with 
the weather, and with the age and the health of the wearer. 

(c) The clothing should be so made and disposed on the body as to 
be worn comfortably, without impeding motion, or checking the 
action of any internal organ of the body. 



59. MATERIALS AND COLOURS OF CLOTHING 

SPECIAL INFORMATION FOR THE TEACHER. 
Among the commonest materials of clothing are the following: — 

1. Cotton.— This consists of the downy hairs covering the seeds 
of the cotton-tree. Viewed under the microscope, the fibres are seen 
to be flat, sharp-edged, twisted, and ribbon-like, varying from 
8$0 to "(fed m - m width. Out of this raw material are fabricated 
cotton cloth (calico), fustian, velveteen, jean, muslin, &c. 

2. Flax is the manufactured fibre of the flax plant, obtained by 
macerating the stalks of raw flax in water, and rotting away the 

I cellular tissue. Viewed under the microscope its 
fibres appear rounded instead of flat, and they 
are soft, smooth, and porous. Out of these raw 
materials linen, cambric, and lawn are manufac- 
tured. 
3. Wool is the raw material out of which flannel 
H " r "m^"'™" ' b niade. Cashmere is made out of the fine inner 
wool of the Thibet goat; and alpaca from the fleece 
of the alpaca, llama, and vicuna. Mohair is made out of the hair 
of the Angora goat. 

4. Hair is not so porous as wool, and makes up into denser 
structures, such as felts, &c. 

5. Leather is still denser, and owes its principal use to its 
resistance to wet and wear. 

6. Silk is woven from the spun thread of the silk-worm, and is 
much stronger than flax or hemp. It is very soft, but sometimes 
irritating to the skin. Satin, crape, and velvet are made out of the 
same silken raw material. 

7. Colours of Materials.- -The colour of clothing is of con- 



MATERIALS AND COLOURS OF CLOTHING. 



169 



sequence, as some colours absorb heat, especially that of the sun, 
more than others, irrespective of the material. 

Starting with white, and reckoning its power of absorption of 
heat as 100, that of dark yellow is 140, of dark green 168, of light 
blue 198, and of black 208. 

Again, white and light colours reflect much heat, but absorb 
little ; while black and dark colours reflect little, but absorb much 
heat. 

The colour of clothing also affects the degree of its radiation of 
heat. Black radiates more than white, so that there is little ultimate 
difference whether we wear white clothes or black. 

NOTES OF A LESSON ON THE USE OF CLOTHES. 



Matter. 


Method. 


I. Food and Clothes — 

The body should be kept at a 
temperature of 98° F. This is done 
chiefly by taking food which gener- 
ates heat, and by preventing the 
loss of this heat by wearing clothe*. 
The more food taken, the less cloth- 
ing is required up to a limit. 

An ill-clad person would sooner 
perish of cold and hvnger than a 
well-clad one. 


"Burning" (oxidation) of food causes 
heat, especially in case of carbonaceous, 
or heat -giving foods, fats, starches, and 
sugars. 

Explain that clothing is used to "keep 
in " the heat obtained from taking foods, 
as it prevents loss by conduction and radi- 
ation. Woollen materials are best for 
this purpose, as they are non-conductors. 

Good and durable clothing is most 
effectual in preventing the body from 
losing its heat. With infefior clothing 
more food is required, as the clothing 
allows the heat to pass away more quickly. 


H Colour — 

In India muslins and white ma- 
terials are used, as light colours 
reflect the rays of the sun, while 
dark ones absorb them. The light 
loose clothing also allows the mois- 
ture and heat of the body to pass 
away. 

Some animals change their 
colour at different seasons of the 
year. Thus the arctic fox becomes 
white in its fur in winter. But 
this is a provision of nature, afford- 
ing escape from detection by its 
enemies. Most animals are coloured 
to imitate the tints of their sur- 
roundings. Man can ignore this as 
unnecessary to his safety or com- 
fort. 


Educe from the class that in hot weather 
we do not require clothes to keep in the 
heat of the body, but to keep off the rays 
of the sun, and to prevent the body from 
being scorched. Light-coloured materials 
are most effectual, as they throw off the 
heat as a mirror does light; and do not 
allow the external heat to pass through 
them to the body. 

Illustrate this reflecting power by refer- 
ence to snow not melting in the direct 
rays of the sun. White is generally worn 
in hot -countries. The lighter and looser 
the garment* the quicker the air passes 
from the surface of the body. For this 
reason loose muslin dresses and head-gear 
are worn in India. 
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Notes of a Lesson on the Use of Clothes.— Continued. 



Matter. 



III. Protective Clothing— 

Boots and shoes protect the feet 
from stones, &c . Clothing protects 
the skin from being abraded, or 
bruised, by friction and blows. 

Hats and bonnets keep off the 
direct rays of the sun, and prevent 
sunstroke in hot countries. 



IV. Clothes next the Skin— 

Wool absorbs moisture, and hence 
flannel should be worn next the 
skin. Cotton and linen are not so 
good as wool for this purpose. 

Waterproofs should only be worn 
a short time. If the skin were 
covered all over with varnish, we 
should die. 



V. Ornament — 

Clothes should be ornamental as 
well as useful. Adornment should 
not be solely considered. Durability 
and economy should be first 
thought of. But clothing that best 
"suits" the complexion, &c,, is 
longest retained in wear. 



VI. Propriety — 

One of the greatest outcomes of 
civilization is the want felt for 
proper clothing, Modesty and de- 
cenoy must be cultivated. 



Method. 



Question how it is our feet do not get 
cut when walking on rough stones. (Shoes 
protect them. ) Which part of our body 
gets injured most; the covered or un- 
covered parts? (Uncovered.) This shows 
that our clothes form a protection from 
iujury, and are of great use to us in this 
respect. 



Explain the meaning of " absorbent 
materials," drawing from class which are 
the most absorbent, and which material 
should be worn next the skin, and why. 
Elicit that the reason why sailors wear so 
much flannel is because they are constantly 
getting wet. Woollen garments do not 
" strike cold" to the body. 

Question why impervious niatevials should 
be worn only for short periods, explaining 
that these keep wet in, as well as out. 



Draw from class that the reason why we 
do not all wear the same kind of dresses is 
because what would " suit'* one would not 
"suit" another. 

Care should be taken to convince the 
children that durable, suitable, and eco- 
nomical "clothing should be the first con- 
sideration. 



Show that the more man beoomes civil- 
ized the more he desires clothing. Savages 
wear none; partly because they have no 
sense of propriety. 



60, CLOTHING FOR VARIED AGES AND SEXE& 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Clothing of lufents. — Young children are sometimes 
injudiciously subjected to the "hardening process" of exposure to 
cold, especially in the uncovered arms, legs, back, and chest. But 
while this hardens the "race" it frequently kills the individual, 
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leaving only the more robust as a " survival of the fittest" Rela- 
tively the surface of their bodies is greater than in adults, and 
hence they more rapidly lose heat, and .should be most guarded 
against dangerously doing so, by warm clothing. 

Another fallacy in clothing is to take particular care to keep the 
chest warm, but to leave the upper portion of the back with scant 
covering. Now the lungs are not only beneath the front upper ribs; 
they inclose the heart and fill up the rest of the thorax, and extend 
round to the back, as well as to the front. Any draught, or expo- 
sure of the upper part of the back between the shoulders, therefore, 
is liable to chill the surface, and drive back the blood to the inter- 
nal organs, especially to the lungs, inducing inflammation or con- 
gestion of these, or bronchitis. 

2. Material of Clothing for the Child— This should be made 
of flannel, or, if some cotton must be used, the body should be first 
surrounded with flannel. The clothing should fit the child's body 
closely, but comfortably, so as to allow of free motion, but not of 
too great radiation of the heat of the body. 

3. Clothing of Women.— The whole body should be clothed 
in flannel. Stays should not be worn, as they lead to tight-lacing, 
which compresses the heart and lungs, and displaces the important 
organs of the pelvis. 

The latter consequence also follows from wearing heavy petticoats 
over the stays. Moreover, their weight is a continuous drag on the 
spinal column. If worn at all, petticoats should be suspended by 
braces from the shoulders. But warmth may be better secured by 
the use of flannel all over the body instead. 

High-heeled boots affect the equilibrium of the body, injure the 
spine, and destroy the calf of the leg. The boots should be thick 
and warm in the soles. 

The head should be lightly covered. 

4. Clothing of Men. — Men should wear vests and drawers 
made of flannel. The waistcoat should not be so open as it often is 
in the front, as this exposes the chest and throat to cold. 

The coat should be less cut away behind than at present. Lum- 
bago frequently results from want of protection from cold at the 
back, especially between the bottom of the vest and the top of the 
trousers. 

Tall silk hats that are air-proof, lead to injury of the scalp, and 
should be replaced by soft felt, ventilating hats. 

The feet should be well cased in water-tight boots. Those that 



192 



DOMESTIC ECONOMY. 



lace up with a tongue to keep out water are better than those with 
elastic sides, as they give more support to the ankles, and do not 
wear out at the sides and become baggy. As men walk more than 
women, and more on paved streets, they should specially wear boots 
large enough for the toes to have free play, and not override one 
another, causing corns, laming the walker. 



WASHING. 
61. FIRST SPECIMEN LESSON ON WATER. 

ITS PROPERTIES IN GENERAL. 

Apparatus. — Toilet water-bottle, tumbler or wine-glass, a little 
of Condy's disinfecting fluid, blotting-paper, flower-pot, burnt bones 
or wood charcoal, fine clean white sand, gravel, slip of glass, sugar, 
and salt. 

1. Physical Properties. — What is this I have in the tumbler? 
(Water.) — Let us take note of some of its properties." Tell me these 

as far as you can. 

(1) It is a liquid ; but freezes 
into a solid (ice); and expands 
into vapour (steam), with heat. 

(2) It is colourless and trans- 
parent. 

These properties you can tell 
me; now I will add to these that, 

(3) It is the " most universal 
solvent " in nature. Its power 
in this respect maybe illustrated 

by teacher with sugar, salt, &c. It will penetrate and disintegrate 
almost every kind of rock, so that there is hardly a rock without 
water in it, and no spring without earth or salts, in solution or in 
suspension, in it. 

2. Sources of Supply and their Contamination.— All 
water comes first from the ocean, through the sky above, and finally 
returns to it on, or through, the earth beneath. 

(1) Rain-water. — About 30 inches in the year fall in England ; 
this is sufficient, 

(a) To feed plants. 

(b) To supply rivers. 





a, Filter-paper folded into proper shape; r, Filter 
paper placed inside glass funnel. 
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(c) To keep ponds filled for cattle, &c. 

(d) To supply springs for wells, &c. 

The air contains, 

(1) Invisible, fine, solid particles derived from the wear and tear 
of shoes, clothes, houses, streets, roads, &c, and, 

(2) Gases from chemical works and chimneys, and, 

(3) Decaying animal and vegetable matters and smoke. 

These impurities are found most in the air over large towns (Man- 
chester, &c), least in the country, and over the sea. The rain and 
snow as they fall catch up many of these impurities. The rain also 
collects dust, soot, &c, from roofs and gutters on the eaves of houses. 
When stored in uncovered cisterns, rain-water collects the same. 
If these be leaden, or fed by leaden pipes, it also dissolves the lead, 
and leads to " lead-poisoning," if the water be drunk. 

(2) Spring Water. — Some of the rainfall sinks through pervious 
rocks (sand, gravel, &c), until it comes to an impervious rock (clay, 
&c). In passing through the pervious layers it takes up in solu- 
tion rock materials, or salts, which are soluble, e.g. chalk (carbonate 
of lime), often making caverns (as at Matlock). It also washes out 
in suspension those w T hich are fine and insoluble, as mud, silt, &c, 
as may be seen in the deposits in the beds of brooks. 

Some springs are very loaded with salts, and are called "mineral " 
springs, as the chalybeate springs (with iron in them), or with sul- 
phur, &c. Many of these are medicinal, and the waters are sold as 
aperient and other waters. (The teacher should draw a diagram of 
hillside with inclined strata of pervious, and below these impervious, 
rocks, and of a spring rushing out from the mountain side.) 

To illustrate the difference between matters in suspension and in 
solution in water, the teacher should put mud and sugar in water. 
The mud previously in suspension sinks, the sugar (in solution) dis- 
appears. Taste it ; the sugar is still there. Evaporate on a slip of 
glass, and we get back the sugar. Do the same with salt. 

(3) Well Water. — This is water which has passed through pervious, 
and come to an impervious, rock, where it accumulates in hollows. 
If the well be deep, it has just the same impurities as in spring 
water; if shallow, it often has impurities drained or washed into it 
by rains, and from pig-sties, ashpits, cesspools, manure heaps, imper- 
fect house drains, &c. (The teacher should here draw a diagram of 
upper pervious, horizontal strata, and lower impervious stratum, 
bent into a fold or hollow, with well-shaft piercing down to it.) 

(4) River Water. — Some towns and villages drain their sewage 
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and manufacturing waste products direct into rivers. If the towns 
be large and close together, the river is thus spoiled for drinking 
purposes, as with the Irwell, Thames below London, &c. Some of 
the impurities are destroyed by the oxygen of the air, and the water 
is then taken and stored in reservoirs, and filtered to supply other 
towns below the source of contamination. The Thames takes about 
a million tons of sediment to the sea yearly. 

Experiment (1). Fill a bottle with water, place it in a strong light 
in front of the black-board; see if there be floating particles in it. 

Experiment (2). Take a wine-glass full; add a little Condy's disin- 
fecting fluid; note if there be any change of colour. 

Experiment (3). Add to a wine-glass full a little silt or mud; filter 
through blotting or filter paper in neck of bottle, or over wine-glass; 
and through flower-pot plugged with sponge, and filled with burnt 
bones, sand, and gravel. Note the clear effluent; all matters in 
suspension (not in solution) being separated out 



62. SECOND SPECIMEN LESSON ON WATER 

WATER AS A CLEANSER, 

1. Water as a Detergent. 

Water is used with and without soap, soda, washing-powders, &c., 

(1) To cleanse the person (personal cleanliness). 

(2) To clean clothes (washing). 

(3) To clean the house, furniture, and utensils (in scouring, 
scrubbing, &c). 

(Of the above, (2), "washing," needs the most explanation here.) 
In all three cases water acts in a double capacity; 

a. As a solvent of dirt. 

b. As a physical agent to carry off dirt. 

2. Hard "Water. — River, spring, and well waters all contain 
salts. Some of these make water hard. Rain water is, therefore, 
the only " natural " soft water, and is hence best fitted for washing. 

a. Temporary hardness.— If the salts are held in solution in 
the water by carbonic acid, as this can be removed by heat (boiling, 
&c.), the hardness is said to be only "temporary" hardness. 

b. Permanent hardness. — But if we cannot get rid of the salts 
except by distillation, the hardness is " permanent " hardness. 

Tea-kettles, engine boilers, &c, are often furred with deposits of 
salts of lime (carbonate of lime). These are held in solution in the 
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water by carbonic acid; when this is driven oft by heat in boiling, 
the lime salts drop to the bottom. We have, therefore, in using 
temporary hard water for washing, only to, 

(1) Boil the water. 

(2) Or we can get rid of the lime salts by adding more lime to 
the hard water. When the added lime unites with the carbonic 
acid gas, and makes carbonate of lime, both lots of the carbonate 
of lime (the newly formed and that previously in solution) drop to 
the bottom as a precipitate, and soft water (without lime salts) is 
left. This is done wholesale in some corporation water-works, as at 
Canterbury. 

3. Degrees of Hardness.— The fatty acids of soap combine 
with the alkaline salts that make water hard. The action of the soap 
is thus neutralized, and the soap prevented from making a lather, 
until as much soap is thus neutralized as the salts will combine with. 
The more salts, therefore, there are present, the more soap is neutral- 
ized ; and the greater the number of degrees of hardness of the 
water. Thus, if the water has 1, 2, 3, &c., lbs. of such salts to 
100,000 lbs. of water, we have 1, 2, 3, &c, degrees of hardness. 

Another measure is by the " soap test." We here reckon 1° of 
hardness for every 12 lbs. of soap neutralized by every 100,000 lbs. 
of water. The combination of soap and salts gives an insoluble 
useless compound rising as scum. 

Loch Katrine water, supplying Glasgow, contains above 50 times 
less salts than an equivalent quantity of water from the Thames. 

NOTES OF LESSONS ON WATER. 
A. Solution. 



Matter, 



L Solubility: Its Action- 
First give children an idea of 
solubility. 



II. Its Meaning — 

Next ask where the salt has gone 
to. Into the water. It disappears. 
But it is still existent. It is sub- 
divided mjinitesimally. 



Method. 



Place some salt in glass vessel, and pour 
water upon it. The grains are separated 
from each other, and fall ajmrt, and soon 
disappear altogether. We say the salt is 
dissolved. 



The children may taste the water, and 
it tastes salt, thus proving that the salt is 
still there. The water has taken the salt 
into itself as it were, or holds it dissolved 
in such small particles that we cannot see 
them. 
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Notes of Lessons on Water. — Continued. 



Matter. 



III. Other Instances — 

Treat sugar and soda in the same 
way. Children have all seen sugar 
disappear in their tea, and know 
it to to still there, because of the 
sweet taste. 



Thence educe definition of "solu- 
tion." 



Method. 



If desired, the water may be evapor- 
ated and the salt left. Children will then 
see that the salt has really been there the 
whole time, though invisible. 

When a substance is dissolved by a liquid 
and taken into the liquid, it is said to be in 
a state, of solution. 

Solubility is the capability of a solid or 
gas being dissolved in a liquid. 



B. Suspension. 



I. What Suspension is — 

Difference between "suspension " 
and "solution." 

Show by experiment described 
in " Method" now substances are 
susjxnded, or held up by water or 
other liquids. This is not the same 
as flotation through buoyancy of 
water, as the particles suspended 
are heavier than water; and in lloat- 
ing bodies they are lighter in their 
total displacement, or in their solid 
bulk. 



In last lesson we saw salt and sugar dis- 
appear in water. Now take some sand, 
and put it into a vessel of water. Stir the 
water well, and the sand does not sink im- 
mediately (though it is heavier than water), 
but the grains are field up by the water. 
If left a little time, the grains will sink, and 
form a layer of sediment or deposit at the 
bottom of the vessel. 



II. Instances of Suspension — 

Refer to rain water holding mat- 
ter in suspension in gutters, streutns, 
and rivers. The more violent the 
motion the larger the particles that 
can be kept in suspension. Hence 
boulders, vebbles, and gravel are first 
dropped ny rivers, then coarse sand, 
and lastly tine sand, silt, and mud. 

Educe definition of suspension. 
Solids are held in suspension by 
liquids when they do not settle 
whilst the liquid is in motion, and 
are not dissolved in the liquid. 



Children have all seen a muddy stream 
running down gutters after a shower of 
rain. Why muddy? Grains of substance 
held up by water will not sink until water 
is at rest. They are small, and cannot 
resist the impetus of motion; or the power 
of motion (momentum) exceeds power of 
gravity. 

Ask where rain-water obtains matter to 
hold in suspension — chiefly soot and dust. 
If possible children should see rain tub, 
and notice layer of mud at bottom. If this 
water be stirred it becomes muddy, because 
the grains are held up by the water. 



NOTES OF A LESSON ON WHY WE WASH OUR CLOTHES. 



Matter. 



I. Dirt— 

Dirt is derived from different 
sources, the dirt and grease of un- 
derclothing coming from the skin. 



Method. 



Vide lesson on skin. Elicit from class 
what happens when we scrape the surface 
of our skin with a knife. 
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Notes op a Lesson on why we Wash our Clothes. — Continued. 



Matter. 



(1) From loose scales of scarf-skin 
which are continually being shed. 

This is organic matter, and all 
organic matter (animal or vege- 
table) soon decomposes or decays. 
It should therefore be always 
quickly removed. 

(2) Perspiration from the sweat 
glands. This is partly water, but 
it also contains organic matter. 

(3) Oily substance from the 
sebaceous glands. This is provided 
to keep the skin supple, especially 
in hot climates. Without it the skin 
would become harsh and crack. 

Sometimes artificially prepared 
oily substances (oils, pomades, &c. ) 
are also used for the same purpose. 
Then, more than ever, the clothing 
used will require washing. 

(4) Dust and smoke from the air. 
These are always found, over towns 
especially. 



(5) Dust and smoke in the house. 



(6) Dirt caused by various em- 
ployments. People that work at the 
dirtiest employments should wash 
themselves and their clothes the 
most frequently. 

Souse work is specially dirty; but 
when it is done the mother should 
"clean up," and put on clean 
gown, apron, &c. It is more often 
good habits than time that are so 
necessary in this matter. 



Method. 



IL Decency of Appearance — 

Another reason for washing is 
for the sake of propriety. Nothing 
looks worse than dirty garments, 
and however old they may be, they 
look better clean than dirty. They 
also wear better, and last longer 
clean than dirty. 



(1J In constantly moving about we rub 
off the scales of the skin, these settle on our 
clothing, and can only be removed by 
washing the garments. 



(2) Educe what is continually coming 
through pores of skin, and by what it is 
absorbed (underclothing), and how removed 
from the clothes. 

(3) Explain that an oily substance is 
also continually coming from skin, and 
may be seen on some persons more than 
on others. Our clothing absorbs much of 
this, and should be washed frequently to 
remove these impurities. If allowed to 
remain, it would cause the dirt and dust 
continually floating' about in the air to 
adhere to it, and become a source of dis- 
comfort and disease. 

(4) Name other things that quickly soil 
in the street (dresses and window blinds). 
Explain that smoke consists of carbon, and 
this, with dust from street, soils our 
dresses. 

(5) If a house is shut up, when we return 
to it it wants dusting, as the wind has 
blown in and accumulated the dust inside. 

(6) How does father dirty his apron and 
shirt sleeves % (By coming in contact with 
dirt of work.) Bricklayer, shoemaker, 
sweep, hosiery hand, machinist, dress- 
maker, and all other workers make dirt. 
In time, if not properly cleansed, their 
clothes give off bad smells. The longer 
dirt remains on garments, the more labour 
is required to remove it. 



Draw from class why we use changes of 
garments. Enumerate the garments that 
are washed, as pinafore, dress, stockings, 
handkerchiefs, underclothing or body linen, 
&c. Point out that cleanliness and tidiness 
are in reach of all, and amply repay for 
trouble taken. 
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NOTES OF A LESSON ON SORTING AND SOAKING. 



Matter. 



I. Sorting — 

Saturday and Monday are best 
days for sorting and soaking. The 
clothes should be divided into six 
heaps, of which four are soaked: — 

(1) Flannels. 

(2) Prints. 

(3) Pine white things. 

(4) Table-linen. 

(5) Bed and body linen. 

(6) Coarse things. 

The flannels are sorted by them- 
selves because of their necessarily 
different treatment. They would 
mat or felt if soaked, soaped, boiled, 
or wrung. Prints are kept to them- 
selves, as they might lose their 
colours in the usual processes. 

The others differ in fineness and 
degree of cleanliness. 



II. Stains— 

These should be removed if pos- 
sible as soon as made; but if not, 
they must be so before soaking. 

Time could not be spared on the 
washing-day itself for removing 
ink or fruit stains, as this requires 
special means and special processes. 



III. Soaking— 

All clothes except flannels and 
prints should be soaked when ordi- 
nary soap is used. This loosens 
the dirt, and makes it more easily 
come out. If flannels be soaked 
the v shrink, and if prints they lose 
then* colour. 

In soaking, cold water and soap 
may be used for ordinary things; 
but very dirty things need warm 
water and soap. 

Clothes should be under soaking 
process at least twelve hours. 

Some kinds of soap, as Titan 
soap, require no soaking of articles 
previous to wash-day. 

In other kinds, especially Sun- 
lig/U soap, half the cleansing is 
done by the soaking process. 



Method. 



Question as to which day is best on 
which to wash: Monday or Tuesday. Then 
we must sort our clothes on Saturday or 
Monday. Saturday is often very incon- 
venient for soaking, where space is limited; 
and then all the clothes are about on Sun- 
day. Moreover in families of the poor 
Saturday is a very busy day. 

Write a list on black-board filling up 
from the class the items for each heap— 

jl) Stockings, rests, flannels. 

(2) Aprons and other prints. 

(3j Collars, cuffs, laces. 

(4) Table-cloths and napkins. 

(5) Pillow-slips, sheets, &c. 

(6) Towels, wrappers, dusters, house* 
cloths, &c. 



Stained things are placed on one side, 
and treated specially. Question as to how 
stains may get on linen, &c. , from fruit, 
ink, urine, tea, &c. Explain that washing 
in ordinary way wiH not always remove 
these marks; so we give them special 
attention before washing. 



Water is the great remover of all kinds 
of dirt except gi'ease. Soap and washing- 
powders help to remove grease, &c. Soap- 
ing makes the work of the washing-day 
easier, as it dissolves the gi'ease, and loosens 
the dirt. 

Elicit what materials run up when wet, 
and why prints should not be soaked. 

Tell class that ttxirm water is a better 
solvent than cold, and illustrate by refer- 
ence to. sugar in cold and hot tea. 

Make lather in front of class, by dis- 
solving soap in boiling water. Pour into 
cold water and all becomes soapy. Place 
some article in it to show method of soak- 
ing. Explain that the dirty things should 
not be mixed with fine white articles, as 
otherwise they also would become dirty. 
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Notes op a Lksson on Sorting and Soaking.— Continued. 



Matter. 



IV. Final Preparations- 
Fill copper, lay fire, cut up soap, 
get all articles ready before wash- 
day, so as to get well on with the 
work the first thing next morning. 



Method. 



Question as to what ether things require 
doing previous to washing-day — 

jl) Laying five. 

(2i Filling copper. 

(3) Getting soap itady. 

These all nelp on washing-day, and if 
ready beforehand, we get clothes out to 
dry first thing in the morning. 



NOtfES OF LESSONS ON WASHING. 
THE WASHING-DAY. 



Matter. 



L Preparing fto the Wash- 
On the day preceding sort out the 
clothes. luis must be done on 
Saturday for a Monday's wash. 
The clothes will arrange them- 
selves in four groups: — 

(1) Muslins and fine linen. 

(2) Body-linen, table-linen, and 
bed-linen. 

(3) Prints and coloured things. 

(4) Flannels and woollens. 

On this preparation day also, to 
save time on the washing-day, the 
following points should be attended 
to: — 

(1) The clothes should be put in 
soak in cold soft water, and left 
there till the washing morning, to 
loosen and dissolve the dirt. 

(2) The dirtiest parts of the 
calicoes and linens should have 
soap rubbed into them. 

(3) All stains should be removed. 
These are— 

(a) Animal stains of grease, oil, 
and wax. These should, if very 
large and extensive, be removed 
with turpentine rubbed in with a 
linen rag; for cloth, powdered 
French chalk and a heated iron 
rubbed over it. But if the stains are 
only small, they may be left to the 
action of the soap on the washing- 
day proper. 

(b) Vegetable stains, as from fruit 



Method. 



Recapitulate preceding lesson. 

This is in order to wash together all 
those which are alike in degree of dirtiness, 
or that require special treatment. 

(1) Such as window curtains and laces. 

(2) Such as drawers, chemises, &c. , not 
flannel. 

(3) Such as children's frocks, aprons, &c. 

(4) Such as merino vests, flannel vests, 
and drawers. 



(1) Water has a great solvent power, and 
this soaking, or steeping, will silently and 
without labour do a great part of the wash- 
ing work. 

(2) This is that the alkali of the soap 
may combine with the grease and make it 
soluble. 

(3) These special dirty spots could hot 
be attended to on the washing-day with- 
out loss of time when the fire is going, and 
the water in the copper is* boiling. 

Turpentine is always used to remove 
grease and paint, not on washing-days alone. 
It dissolves these, and takes out the stains 
in doing so. The French chalk absorbs 
the grease, and can be rubbed off, together 
with the grease when dry. 



(h) Tell the class that chloride of lime is 
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Notes of Lessons on Washing. — Continued. 



Matter. 



and wine, should be removed by 
a very weak strained solution of 
chloride of lime and water, or harts- 
horn. 

(c) Mineral stains, such as iron 
mould and ink stains, should be 
removed by weak " salts of lemon " 
rubbed in with boiling water. 

(4) All necessary mending. 

(5) Filling tlte copper: bingeing 
the wash-tub and dolly-tub, if they 
have become dry and leaky. 

(6) Laying the copper Jire and 
getting up supply of coal. 



II. The Wash-day- 
Rise up very early \ so as to get 
rid of the washing and drying as 
early as possible, and to commence 
preparations for the finish next 
day. Having lit the jire, 

(1) Drain the clothes in soak. 

(2) Put some of them into the 
wash-tub. 

(3) Pour on these some boiling 
water from the copper. 

(4) Fill up the copper with fresh 
cold water. 

(5) Begin to wash the clothes in 
the wash-tub. 



Method. 



III. How to Wash— 

(1) Soap the clothes on the right 
side. 

(2) Rub the clothes together to get 
out the dirt. 

(3) Turn the garment, wring out 
the water, and put into tub of clean 
warm water. 

(4) Soap on the wrong side. 
(Seel.) 

(5) Rub do. (See 2.) 

(6) Boil in copper for about 
quarter hour, after first bringing 
the water in the copper to the boil. 



IV. Boiling— 

The clothes are not put into 
water already boiling, but are 
" brought to the boil." 

Keep in the water by pushing 
clothes down with a copper stick. 



a bleacher, and is used in bleaching lace. 
It is this property that destroys the vege- 
table colours in fruit and wine stains. 

(c) "Salts of lemon" should be used 
very sparingly with fabrics as, if strong, 
it would destroy the fabric, as will chloride 
of lime also. 

(4) There would be no time for this 
during the washing. 

(5) Tell the class that soft water should 
be used for the former purpose, but hard 
will do for bingeing. 

(6) Tell the class that "slack" will do 
for keeping up the copper fire. 



Point out to the class that there will be 
no interruptions in the work early in the 
morning from children and others, and 
that then one is freshest and readiest for 
hard work. 

(1) This is to get rid of the dirty water. 

(2) Only a few clothes can be washed at 
once. 

(3) This is to fetch out the remaining 
dirt with rubbing of the hands. 

(4) A supply of hot water must be lept 
up till nearly the end. 

(5) These will be now sufficiently cooled 
for this purpose. 



(1) This is to prepare for the rubbing. 

(2) Do not rub the clothes on the hands, 
as this will make the latter tender. - 

(3) This is to remove the soap and the 
dirt with it. 

(4) and (5) These are repetitions of (1) 
and (2) on the opposite side of the clothes. 

(6) This is to get rid of all remaining 
dirt, and soap also. 



This would fix, not remove the dirt. 



Explain to the class that the steam keeps 
raising up the clothes by expansion. 
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Notes of Lessons on Washing.— Continued. 



Matter. 



V. Rinsing — 

(1) Take out clothes with copper 
stick. 

(2) Drain the copper water out 
of them. 

(3) Move them about in cold soft 
water. 

(4) Wring them out. 

(5) Move them about in cold 
hard water with a little blue in it. 

(6) Wring, and hang out to dry. 



Method. 



The whole of this process is to finally 
get rid of the water in which the clothes 
have been washed and boiled, as this is 
more or less dirty. 

Dirty clothes should be reserved of 
course to the very last, when the copper 
water is quite dirty already. 



NOTES OF LESSONS ON WASHING. 
WASHING FLANNELS. 



Matter. 



I. What Flannels are — 

These are of various degrees of 
fineness, as coarse flannels and 
woollens, fine merinos, &c. They 
make various kinds of garments, 
as women's woollen stockings and 
socks, flannel petticoats, drawers, 
and chemises ; men's under-shirts ; 
dresses for children; and most 
winter underclothing. All alike 
consist of pure or mixed wools. 
These are made out of fibres which 
are rough, with minute projections 
which interlock with each other 
when shrunken by hot water, so 
as to become thick and matted. In 
this state they lose their chief 
property as clothing, and specially 
of underclothing, viz. loose open 
texture to allow moisture and the 
heat of the body to pass away 
readily. 



II. How to Wash Flannels— 

These must not be, 

(a) Steeped or soaked on the day 
before the wash. This would 
make them run up in shrinking, 
and become thick and hard. 

(b) Boiled. This also would 
thicken and harden them, and 
besides turn them yellow. 

(c) Soaped. The soap used must 

(737) 



Method. 



Draw these from the children, first from 
memory, and next from appeal to the dresses 
actually worn in class. 

To these add such as are omitted by 
children, and "specially those worn by 
women and men. 

Draw on the black-board the diagram of 
a single fibre of spun and unspitn wool. 

Next draw diagram of two of these cross- 
ing each other; then of several which have 
laid hold of each other by their minute 
projections and become matted. 

Refer to this property in the making of 
felt, which is unwoven, but yet has con- 
siderable tenacity owing to the matting or 
felting of the fibres together under great 
pressure. 



(a) If the flannels are new they may pre- 
viously be soaked, but it must be in cold 
water. 

(6) As they do not require boiling, they 
are generally washed before or after the 
other things that do require this. 
/ (c) The soap should be cut up into small 
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be first made into a lather with hot 
soft water, and the flannels washed 
in this, and washed quickly. 

(d) No soda must be used, as 
this acts upon them like soap in 
making them thick and yellow. If 
they are very dirty they should be 
washed in a second tub of clean 
water and lather. 

(e) They should not be iitbbed 
or wrung. This also would make 
them thicken aud shrink, and be- 
come hard to wear next the skin. 

They should, after well washing 
in the Lither once or twice, accord- 
ing to the degree of dirt in them, 
be rinsed in warm water, to take 
out the soap left from the lather. 

They should then be well shaken 
out, as they are not to be wrung, 
to get rid of water still left in 
them, and then hung out to dry 
quickly. 



Method. 



pieces and dissolved in a small quantity of 
boiling water to make a thick jelly. This 
is added to the water to make a father. 

(d) Point out to the class that soap is 
partly made out of soda, and that both 
are alkalies, the soap being both alkaline 
and containing fatty acids as well. 



(e) Instead of rubbing the flannels, they 
should be well pressed through the hands, 
and moved about in the lather. 

If the dirt is not all out a little ammonia, 
or a little of the lather, may be added to 
the rinsing water. 



They can also be squeezed by the hand, 
but not wrung or passed through the 
wringing-machine. 
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I. Fine Things- 
fa) These comprise muslins, col- 
lars, cuffs, laces, and such other 
fabrics and garments as are least 
soiled. They also comprise those 
which require the most careful wash- 
ing, and that in the cleanest water. 
As many of these are delicate in 
texture, it is best to put them into 
the copper loosely tied in a net or 
muslin, bag. This also prevents any 
scum that rises in the Doiling from 
settling on them. 

{b) As with other things, except 
flannels, the articles must first be 
soaped, and the finest articles, such 
as laces, must be carefully washed 
between the palms of the hands 
only. The pocket handkerchiefs 
should be washed separately, as 
they are disagreeably unclea n. This 
will allow of their water being got 



Method. 



(a) Obtain from the children the names of 
the garments that are least soiled, and that 
should therefore be first washed. Ask 
why laces, &c, require the most careful 
washing ,and the cleanest water. Inquire as 
to the difference of texture between cali- 
coes, linens, and Jla?inels, and the difference 
in these cotton, linen, and woollen fibres, 
and the consequences of these differences, in 
washing. Tell the class that if laces were 
rubbed, they would be spoiled through the 
fine threads becoming abraded or torn. 

lb) The uses to which pocket handker- 
chiefs are put are known to the children, 
and will suggest that they should be handled 
as little as possible in the washing, and 
that the water should be ohanged. 

Insist throughout the washing lesson on 
plenty of water being necessary, otherwise 
the clothes become of a "bad colour." 
Point out that there is no economy in using 
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rid of before thev are mixed with 
the other line things. This wash- 
ing must be repeated in a fresh lot 
of clean water, to remove dirt not 
got rid of in the "frsting." 

(c) In the boiling, the copper 
water should have added to it some 
soap cut up small, or some soft soap. 



(d) The rinsing will be done as 
with flannels, the requirement being 
the same in both cases, namely, to 
get rid of all soap left in the clothes 
after the boiling. 

(e) The blueing is done to kill the 
yellow tinge that may be given by 
the soda of the soap, or by the soda 
that may be directly used. 

(/) The blue is either in the form 
of liquid blue, which is added a 
little at a time until the required 
depth of tint be given; or packet blue, 
which consists of balls of solid blue, 
which are tied up in a piece of flannel 
and passed through the water until 
sufficient colour is dissolved out of 
it. The solid blue is sometimes 
called "stone blue." 

(g) Care must be taken that not 
too much blue is used, or the clothes 
would become blue, not white. 



II. Body and Table Linen— 

(a) These consist of heavier, some- 
what coarser, and rather more dirty 
articles than the preceding. They 
comprise calico and linen under- 
garments, and sheets and bed-room 
towels. 

(b) These are best washed by the 
aid of the washing-machine proper, 
or, in the absence of it, by the 
dolly-pegs and dolly-tub. 

(c) Soda, or its equivalent, wash- 
ing-powder ,may be used with these, 
as they are dirtier than the fine 
things, and not so liable to be in- 
jured. The rubbing by hand may 
be also supplemented in the dirtier 
and coarser garments by the use of 
the scrubbing brush and scrubbing 
board. 



Method. 



water over and over again, as it costs no 
more, except for fuel, for a large than for 
a small quantity. 



(c) The soft soap may be bought as such for 
this purpose, or it may be made by shred- 
ding up small pieces of soap, and boiling 
these in a saucepan preparatory to the 
washing-day. 

(d) All soap left in the clothes leaves a 
smell behind it; and also, in drying, leaves 
the clothes of a yellow tinge. 



(e) It is a property of soda, and washing- 
powaers, which are largely made of soap 
(which also contains soda), to give a yellow 
tinge in their use. 

(/) The liquid blue is less liable to leave a 
sediment of undisturbed blue at the bottom 
of the tub than the stone or ball blue, as 
it is already in a perfect state of solution. 
The solid blue is tied up in a flannel bag, 
to allow of its gradual solution, and even 
distribution through the water as it is 
moved about in it. 



(g) More blue may be used for garments 
that are going to be laid aside and not 
worn for some time. 



(a) Get from the children the various 
hinds and examples of calico and linen body 
and table linen articles employed; and add 
what they omit 



(b) Inquire the reason of this. Ask 
children to describe any kind of mechanical 
contrivance they know for reducing the 
labour of washing. 

(c) Show some washing -powder to the 
class, and prove its solubility by putting 
some into a tumbler of vater to dissolve. 
Also show crystals of soda and dissolve 
these. Tell the class that soda is apt to 
make the hands tender, if used in too strong 
a solution. 
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(d) It is also found useful to add 
to the boiling water in the copper a 
spoonful of paraffin oil, or an ounce 
of solid tr/tUc paraffin sold for the 
purpose, as it fetches out the dirt 
better. 



(d) The paraffin lays hold of the grease in 
the clothes; and also "loosens" the dirt, 
or makes it come out of the clothes with 
less rubbing than without it 



m. Prints and Coloured Things- 
It will not do to soak or boil these, 
as that would fetch out the colours 
if not fast. No soda must be used 
with them, and the water must not 
be too warm, for the same reason. 
When they are rinsed, a little salt 
added to the last rinsing water 
tends to fix the colours if they are 
likely to "run." 



These should be quickly dried, 
and out of the sunlight, which would 
bleach or " fade " them. 

If the colours h&ve faded, a little 
vinegar and water will sometimes 
bring these back. 



Tell class that white cotton clothes and 
woollen garments are dyed with mineral, 
and vegetable, and chemical colours (mauve, 

&c. )• 

Of these some axe fast, or will not "run" 
or fade away in hot water, &c. Others, 
especially the cJiemical ones, will not stand 
repeated washings, nor much bleaching by 
the sun. Sea air is more bleaching, and 
acts more on coloured articles, than air in- 
land. 

Refer to the former mode of bleaching 
linens and calico by spreading out in the 
sun on the grass, and sprinkling them with 
water. 

The vinegar acts on the residue of dye 
left, and "revives" it. 
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I. Drying. — (a) The best place for 
drying is where there is most air, 
and least sun. That, of course, 
means in the open air. If clothes 
are dried in the house, they are not 
made so sweet and fresh as they 
should be, and they always retain 
a smell of the wash-tub. Besides, 
for calicoes and linens, the air 
bleaches the clothes. 

And again the damp and smell of 
clothes drying in the house are very 
unhealthy and unpleasant. 



(b) The clothes should not be puc 
on bushes, hedges, railings, &c. If 
so, they are sure to become torn in 



Method. 



(a) The large amount of air is required 
to carry off the moisture, as it dries out of 
the garments. The absence of sun (except 
for unbleached calicoes and linen) prevents 
bleaching, specially for prints and coloured 
things, which is a desirable item. 



Explain that colds and rheumatism some- 
times arise from clothes being dried in the 
house. 

In wet weather outside, the clothes 
necessarily dried in the house should be 
finished as soon as possible, and with the 
aid of a fire. 

(h) Prove that these bushes, &c. , are dirty 
by bringing into the school a small portion, 
and rubbing this with a clean damp white 
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time, and at all times made dirty 
by the smoke and dirt that have 
settled on these from chimneys, 
and from the dirt and dust always 
floating about in the atmosphere, 
especially in towns. 

They should be hung out on lines, 
to be dried on both sides ed the same 
time. The line should be kept clean, 
and before hanging out the clothes 
on it, it should be rubbed down with 
a clean damp cloth. 

(c) The clothes should be fastened 
on by proper clothes-pegs, not by 
pins or tapes, and the pegs should 
secure them firmly. But they 
should not be exposed to too violent 
winds, as that would tear them. 

{d) They should be so placed on 
the line that the wind may blow 
through them, to reach the inner 
surfaces of chemises, drawers, &c. 
Coloured flannels and prints should 
be dried quickly. 



II. Folding. — Before folding, the 
clothes must be damped; that is, 
lightly sprinkled with clean cold 
water by the fingers. This is in 
order to secure smoothness in the 
ironing or mangling. 

The garments that are to be 
starched must first be sorted out 
and laid aside. 

The clothes should be well shaken, 
and then neatly and evenly folded 
on a table; the bodies of the large 
garments first, and the sleeves 
next. 
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rag before the class, that they may see 
the dirt. 

Clothes hung on railings, hedges, &c, 
get dried, sweetened, and bleached mainly 
on one side only. To keep the line clean, 
and free from rotting by wet, it should be 
taken in, and coiled, and hung up, im- 
mediately after being used, until the next 
time *♦ is required. 



(c) Pins tear the clothes, and tapes and 
strings get torn off. 



(d) Just as, in keeping a bed-room sweet 
and the bed-clothes well aired, we expose 
them to the air as much as possible, and 
throw open the windows; so in drying 
clothes from the wash, we cannot dry too 
quickly, or give them too much air, pro- 
vided they are not exposed to tearing 
winds. 



Good ironing or mangling depends on 
good folding. The edges and comers of 
large articles, like sheets, blankets, table- 
cloths, &c, should be made to fit evenly 
and accurately. And a smooth surface 
should be given in the folding. 

The starching operation will be taught 
below. Remind the class of the "sorting" 
that was required for the washing proper. 

The shaking smooths out the creases, 
and sets the edges free. 



III. Mangling.— The object aimed 
at here is by heavy weight, or close 
pressure from squeezing, or from 
the two combined, to give gloss and 
smoothness to the articles mangled. 
After mangling, the sheets and 
towels only require airing before 
being used. 

Some articles are mangled only, 
others are mangled first, and ironed 
afterwards. 



Describe an old-fashioned mangle, like 
Baker's, in which a chest loaded with 
boulders is made to move over rollers on 
which the articles have been first rolled. 
Also describe a modern mangling (and 
wringing) machine in which rollers are 
again used, but without weights added. 
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I. Starching— 

There are two kinds of starch— 

(1) Cold-water starch. 

(2) Hot-water starch. 



(1) Cold-water starch. — This, as 
its name implies, is mixed with 
cold water, about £ lb. to f pint of 
water, a little borax and turpentine 
being added. The articles to be 
starched are first dipped into the 
cream-like starch and water, then 
rinsed in clean cold water, and 
wrapped in a clean cloth to lie by 
for a time. 

The whole of the collars, cuffs, 
and such separate articles will be 
thus treated, but only the parts 
that have to be stiffened in a man's 
shirt (front, cuffs, and collars). 

(2) Hot-water starch. — This is 
first mixed with a little cold water 
to a smooth thick paste. The 
boiling water is then added to this, 
while the mixture is rapidly stirred 
with a wooden spoon. To this 
again add half a tea-spoonful of 
powdered borax dissolved in boiling 
water, and subsequently a little 
aold water. 

The articles to be starched are 
dipped into the hot mixture, then 
either dried or rinsed in clear cold 
water, and then wrapped in a dry, 
clean cloth for a short time before 
ironing. 

Those that were first dried are 
next damped, then folded in a cloth, 
after which they are fit for ironing. 

(3) Muslins require a weaker mix- 
ture than the preceding. 



II. Ironing— 

(a) The first thing is to have pre- 
viously prepared a clear hot fire, 
without smoke. The next thing is 
to prepare the table for ironing, 
by spreading out on it an ironing 
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The object in starching is twofold. 

(1) To make the articles stiff. 

(2) To give them a gloss (except in 
muslins). 

This gloss also aids in giving a smootJt- 
ness to the articles. 

(1) Half a tea-spoonful of turpentine 
should be used to one of borax. 

Only a few articles at a time must be 
starched, so that the starch will be well 
rubbed into each one. They should lie by 
for an hour or two before ironing to prevent 
them sticking to the iron. If ironed too 
damp, the water is driven off by the heat 
of the iron, and the starch makes the 
articles stick to the iron. 



(2) The mixture of cold water and starch 
must be made very smooth, and of even 
consistency, to prevent " lumpiness" when 
the hot water is added. Compare the 
process with making arrow-root gruel. 

The borax is added to prevent the things 
sticking to the fiat-iron, and to give a 
gloss. 



Unless this is well done the stiffness will 
not be uniform throughout, and some parts 
of the article will be limp. 

If too damp they would not be stiff 
enough, and the heat would be takrn out 
of the irons. 



(3) This is because they are lighter in 

texture. 



(a) Smoke would dirty the irons, and thus 
make the clothes ironed dirty also. 

To prevent this, the bottom of the grate 
and the bars should be well cleaned out to 
give a draught. The fire should be fed 
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blanket, and above this an ironing 
sheet. 

Then have ready the irons, the 
iron-holders, a stand for the irons, 
and a contrivance for holding the 
irons before the fire by their 
handles (a hanger). 

(b) If a stove is used the irons are 
heated on the top of it; but. they 
are never put into a fire, as this 
would eat away their smooth sur- 
face. 

(c) The irons are tested whether 
hot enough by rubbing on an old 
cloth, which they must not scorch. 
If hot enough, thev are cleaned on 
this cloth by rubbing. 

In ironing pay attention to the 
following points: — 

(1) Lay out the article smooth 
without creases. 

(2) Iron first on the wrong side. 

(3) Put at once before the fire after 
ironing to preserve the stiffness. 



(4) In ironing & shirt begin with 
the collar and neck-band, and go on 
to the back, then the sleeves and 
wrist -bands. Finish with the 
starched front. 

(5) Other underclothes should be 
ironed only once, and on the right 
side. 

(6) Muslins should be ironed only 
on the wrong side. 

(7) Table-cloths should be ironed 
only on the right side, and in the 
same direction as the selvedge. 

(8) Handkerchiefs should be 
ironed in the same direction as 
table-cloths. 

(9) In a dress the * ' body " is first 
ironed, then the skirt upwards 
from hem to gathers. 
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from the top and back, by bringing for- 
ward a small supply at a time of littlo 
pieces of coal 

The irons are made clean before use by 
emery paper, brick-dust, and friction by 
rubbing. 

(b) Irons used on gas stores require to be 
thoroughly freed from moisture by rubbing 
on a cloth. 



(c) A clever ironer can also tell whether 
the irons are hot enough by bringing them 
near the cheek, but a beginner had better 
appeal to the cloth only. 

Draw from the children the necessity of 
as many of these points as possible, and 
explain the remainder. 



(3) Particularly take care that the clothes 
ironed are not put into a damp place, as 
this would take out of them all the stiff- 
ness. 

(4) Explain why this order is best 



(5) This is to prevent them being made 
yellow by too much ironing. 

(6) This is because they should not be 
made glossy. 

(7) This is because the gloss is wanted 
on that side only. 

(8) This, as in (7), is to make them look 
nice. 

(9) Explain that the "body** requires 
the most careful ironing. 
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SUMMARY OF LESSONS IN PART III. 
A. SUMMARY OF LESSONS ON FOOD. 

I. Life's Losses and Gains. — Work leads to waste of tissue, and 
this into production of, 

(1) Carbonic acid, ) 

(2) Water, > with generation of heat and force. 

(3) Saline compounds, ) 

This is evidenced by hunger and thirst. 
This waste is replaced by 

(1) Fresh air (oxygen). 

(2) Drink. 

(3) Food, flesh-forming or heat-giving. 

The waste matter is excreted by, 

(1) Skin, water (sweat and perspiration). 

(2) Lungs, carbonic acid and water. 

(3) Kidneys, water and salts. 

II. How We Grow. — Solid food is turned into a liquid state (dis- 
solved). It is then and there taken into the blood ; the blood carries it 
to all the organs, which it thus supplies with materials to repair loss. 

III. Constitution Of Matter. — Matter is everything recognizable 
by the senses. 

Matter in different physical states: — 

(1) Solid. 

(2) Liquid. 

(3) Gaseous, or vapour. 

There are also different sorts of matter, according to origin, as — 
(1) Mineral matter. Inanimate. 

g %$£&£?* I Aoi-ate at «,«„, tin*. 

Matter also differs chemically; it is existent either as, 

(1) Element, or simple substance. 

(2) Compound, made up of elements. 

The commonest elements in organic compounds, such as make up the 
human body and food, are — 

(1) Carbon, \ 

(3} Oxvcen ' I *^ ie8e elements of organic compounds may be re- 
(A MitlLon r membered by their initials forming the word 

(5) Sulphur?' CH0NSP - 

(6) Phosphorus./ 

IV. Carbon. — This is seen in coal, coke, charcoal. It is combustible 
and gives out heat. It combines with oxygen and forms carbonic acid. 
When it does so in food or in fuel, in the body or in the fire, it gives out 
this heat. This is specially the case in sugars, starches, and fats. 
Hence they are termed heat-giving or carbonaceous foods. 

V. Hydrogen. — This is found in water, (H 2 0), and in all fats, starches, 
and sugars. It is a second element, therefore, in heat-giving foods. 
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VL Oxygen. — This is a great supporter of combustion outside 
of the body, and a means of oxidation or slow combustion of food and 
waste tissue, in the body. It is the agent in, 

(1) Oxidation of food and tissue. 

(2) Decomposition of decaying substances. 

(3) Fermentation. 

(4) Respiration. 

It is found free in the air for these purposes, and is also a constituent of 
most foods. 

VII. Nitrogen. — This in the gaseous form, though largely present 
free in the atmosphere, is not employed in respiration. In the compound 
form of nitrogenous foods it is a flesh-former. It is found in meats, milk, 
vereals, and leguminous plants. 

VIII. Sulphur. — This is found in nitrogenous foods in small but im- 
portant proportions, and is used in building up muscular tissue. 

IX. Phosphorus. — The above remark applies here, with the substi- 
tution of nervous for muscular tissue. 

X. Food.— Food is whatever is a source of gain to the body. Foods 
are variously classified: e.g. — 

(I.) Nitrogenous. 
(II.) Non-nitrogenous. 

(1) Nitrogenous: Gluten, albumen, fibrin, syntonin, casein, gelatin, 

andchondrin. . 

(2) Non-nitrogenous: (a) Amyloids or starchy foods. 

\b) Saccharine or sugary „ 
(c) Oleaginous or fatty „ 
In addition are — 

(III.) Mineral Foods. 

Foods are also classified as — 

(I.) Organic in origin. 
(II.) Inorganic in origin. 

XI. Proximate Principles of Foods. — These are confounds, 

not the expression of the ultimate analysis into elements. They include 
albumen, fibrin, &c. (X.) 

XII. Fats. — Butter. This is obtained best from cattle that are suit- 
able for yielding good milk, well fed, perfectly milked ; and in the cream 
which has been perfectly abstracted, well churned, &c. 

XIII. Uses of Food.— Fuel for the Body. Coal gives power to 
drive a locomotive, so food supplies our powers of thought, movement, &c. 

Coal burns quickly, giving out power (energy). Our food " burns" slowly, 
giving out power (energy). Our strength comes from this slow burning up 
of our food. 

Uses of Food. (1) For growth and repair of tissues of body. 

(2) To form secretions, e.g. juices of digestion, tears, saliva. 

(3) To give heat. 

(4) To give strength. 

Types of Food : (a) Starch, (b) Sugars, (c) Fats, (d) Meats and Milk, 
(a) Starch. Show action of iodine on boiled starch. 
(6) Sugars. The sources whence these are obtained are cane, beet, 
fruits, maple, &c. 
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(c) Fats. The sources of these are, Animal (suet, pork, bacon, butter, 
dripping); and Vegetable (olive-oil, cocoa, &c). 

(d) Meats and Milk. Products: beef, mutton, pork, veal, poultry, fish, 
eggs, curds, cheese, fresh and skim milk. 

XIV. Animal Poods. — These comprise fresh Flesh — beef, mutton, 
veal, pork; Fish — soles, plaice, cod, herrings; Shellfish — shrimps, mussels, 
&c; Salt beef, ham, bacon; Tinned meats, lobsters, &c. 

Very little animal food is required for children and people in hot coun- 
tries. More is generally eaten than is good for health. 

The Preserved foods are Salted, as salt beef; Salted and dried, as bacon; 
or Tinned, as lobsters, salmon, &c. Salt and shutting out air prevent de- 
composition. 

XV. Vegetable Foods. — These are fruits, grains, green vegetables, 
&c. 

Fruits. — Green and ripe, as gooseberries, currants, lemons, melons, 
oranges, grapes, &c, home and foreign. 

Grains. — These are the cereals — wheat, barley, rye, oats, millet, maize, 
rice, &c, and most starchy foods. 

Green Vegetables, &c. — Cabbage, celery, salads, potatoes, &c 

People in hot countries live almost entirely on vegetable foods — rice, 
bananas, millet, plantains, grapes, raisins, tapioca, sago, &c. 

XVI. Liquid Foods. — AU foods contain water, vegetables most so ; 
but some foods are liquid, specially milk, coffee, tea, Ac. Babes first live 
entirely on liquid foods, and all solid foods have to be dissolved to get into 
the blood. 

XVII. Starch.— Starch is found in cereals (wheat, barley, oats, rye, &c). 
It is present in most other vegetable foods, specially in the potato. A test 
of starch is that it takes colour from iodine. If we pour boiling water on 
starch or flour, the starch swells up, and becomes sticky. If we chew 
wheat it becomes sweet — the starch changing in the mouth to sugar. Com- 
pare the taste of barley and of malt. 

Starch is stored up in the grain, &c, for young plants; it turns to sugar, 
dissolves, and becomes the "milk" of the "baby" plant. 

XVIII. Mixed Diet. — No animal can live long on one article of food 
only. We should have no appetite if fed only on meat, &c. The best diet 
is a mixed one of animal and vegetable foods, &c. This is because food has 
to do so many things for us : to give us heat and strength, to build up waste 
tissue ; and because one food does one and another another of these, and 
one helps the other to digest; and we like a change, and must enjoy our 
food for it to do us good. Our teeth also show that a mixed diet is best, as 
some are for cutting meat, and others for grinding grain, &c. 

XIX. Milk. — This must be sufficient for growth and maintenance, 
as most young animals live entirely on it, except birds, where eggs serve the 
same purpose. Milk is a liquid food, with solids in it. We can get the 
solids out as curds, by putting vinegar into milk. The stomach does this to 
milk. These curds are made into cheese, and the liquid left is whey. 

Other solids, as fat or butter, are made to come together by beating milk 
about. Churning may be compared with the primitive mode of making 
butter by shaking up milk in skins by Arabs, &c. 

Other solids dissolved in milk make our bones, and prevent rickets. All 
these solids come out of the cow's food. 
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B. SUMMARY OF LESSONS ON CLOTHING. 

I. Uses of Clothing 1 . — (1) To keep in heat of the body. 

It is very important to maintain the heat of the body, which in health is 
always the same, or 98° Fahr. See thermometer marked '' blood heat" Test 
this in the mouth or under the arm-pit. It is food that supplies heat. Less 
food is required if the body is kept warm by clothing. Woollen materials 
keep in the heat best. 

(2) To keep off rays of sun. Light-coloured materials are the best 
for this ; hence muslins are worn in India, and other hot countries. 

(3) To protect from injury. — Boots protect feet from stones. 

(4) To absorb perspiration. — Woollen materials are the best for this 
purpose. Cotton and linen are not so good. Waterproof materials are 
injurious when worn too long. 

(5) For ornament. 

(6) For propriety. 

II. Absorbent and Impervious Materials.— Pour water on 

blotting-paper, and into toy india-rubber balloon. Notice the difference of 
results. Substances which suck up water are Absorbent. Those through 
which water cannot pass are Waterproof or Impervious. Moisture is 
always passing from the body through the pores of the skin in perspiration. 
Waterproof clothing prevents this moisture from escaping, and causes a 
chill, and perhaps a cold. 

The best materials for underclothing are those which best absorb the 
perspiration, as Woollen Materials, and such should always be worn next 
the skin. 

Linen absorbs very little, and cotton still less. Leather is impervious ; 
tanning closes the pores. 

India-rubber is impervious. Waterproof cloaks and india-rubber shoes 
should be worn only for short periods. 

III. Properties of Various Materials and Colours.— 

Woollen Materials. These are absorbent; they also shrink, and do not 
allow heat to pass through them, or are non-conductors. Hence these are 
the best materials for clothing. 

Cotton. This is cheap, and easily washed, but a good conductor of heat. 

Silk is a non-conductor, but expensive. 

Fur is a bad conductor, especially if worn with the hair inwards. 

Experiment. — Fill three flasks with boiling water. Wrap these respec- 
tively in wool, cotton, and linen. After ten minutes test each with ther- 
mometer, or with the hand on the outside. Notice the difference of tem- 
perature in the three cases. 

Colour. Dark colours absorb the rays of the sun, and also give out 
{radiate) heat. 

Light colours reflect rays of sun and do not radiate heat. 

Light-coloured dresses are cool in summer and warm in winter. 

Experiment. — Put pieces of dark and light cloth on snow in sunshine — 
the dark sinks most, and therefore most absorbs heat. 

IV. Children's Clothing: Equable Warmth.— Children's 

bodies soon become cold, because they have large surfaces compared with 
their size or bulk. We can demonstrate by means of Mnall and large cubes, 
that the smaller the body, the greater the relative proportion of surface. 
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Children 's clothing should be light, warm, loose, and easily washed, and 
should cover the neck, arms, and legs. Children are not "hardened" by 
being exposed to cold. Heat is lost from the bare surfaces, and this causes: 

(1) A chill, often resulting in chest affections. 

(2) More food to be needed. 

(3) Stunted growth, if both clothing and food are deficient. 

V. Errors in Dress:— 

(1) Boots. Tight boots deform the feet, and cause corns and bunions. 
High heels throw the weight of the body on the delicate bones of the front 

of the foot, instead of upon the strong bones of the ankle. The foot is de- 
formed, the back strained, and very little walking causes weariness. 

(2) Garters. These cause cramp, cold feet, and swollen veins. Sus- 
penders are better. 

(3) Hats should be light, and allow of air passing through them, or bald- 
ness may ensue. 

(4) Ti^ht clothes. These hinder the free movements of the body. 
Tight-lacing compresses the internal organs, pushes them out of place, and 
interferes with their work. The organs most affected are the heart, lungs, 
liver, and stomach. 

C. SUMMARY OF LESSONS ON WASHING. 

I. Why we Wash our Clothes. 

1. To remove the grease and dirt, the sources of which are: — 

(a) The skin. — (1) Loose scales of the scarf-skin continually peel off. 

(2) Perspiration always is given off; this contains im- 

purities. 

(3) An oily substance exudes from the skin. 

(4) The perspiration and oil clog the dirt on clothes. 

(b) Dust and smoke, in the air. 

(c) Dust and dirt, in houses and streets. 

(d) The nature of certain employments (shoemakers, sweeps, &&). 
Dirty clothes are unwholesome and unhealthy. 

2. For appearance and propriety. 

II. Water. — Show specimens of hard water, soft water, water contain- 
ing sugar in solution, and water containing mud in suspension. Also 
place a saucer with a little water in it over the stove or near it. 

By means of these explain — (1) Suspension of matter in water. 

(2) Solubility of matter in water. 

Try to make a lather with soap in the hard, and in the soft, water. The 
difference of result must depend on the differences in the two kinds of water, 
and these must depend on the substances already dissolved in the water. 
Show these by getting rid of the pure water by means of evaporation. 

Rain is distilled water. Explain the natural process. Streams and spring 
waters take up salts from the earth in solution, and in suspension. Shake 
up gypsum (sulphate of lime) with soft water, and filter the water. It is 
now hard. Boil it, and there is no change. 

Shake up chalk (carbonate of lime). This does not dissolve. Breathe 
through the mixture for some minutes by means of a glass tube, and the 
chalk will dissolve, because of the additional carbonic acid gas from the 
breath. Filter, and we have hard water. If we boil this we drive off the 
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gas, (C0 3 ), and leave the chalk, which falls to the bottom, leaving compara- 
tively soft water above it. 

Thus we have two sorts of hard water: — 

(1) That which can be made soft by boiling. 

(2) That which cannot, and needs distillation to make it soft. 

III. Sorting and Soaking" (Preparations). — These should be done 
the day before washing. Monday is the best day. 

(1) Sorting. 

(a) Flannels. 

(b) Fine white things, as collars, laces, Ac. 

(c) Table-linen. 

(d) Bed and body linen. 

(e) Prints. 

(/) Coarse things. 

(2) Stains should be removed. 

(3) Soaking. All clothes, except flannels and prints, should be soaked 
previously by steeping in cold water for at least twelve hours. If very dirty 
they should be soaped and soaked in warm water. 

Soaking loosens the dirt, and lessens the labour afterwards. 

IV. Other Preparations* — The copper should be filled, and the 
fire laid. 

V. Washing of Different Materials.— («) Flannels. These 

thicken and shrink, unless carefully washed. Make a lather of soap in a 
tubful of warm soft water. Put in one garment at a time, and move it about 
briskly in the water. Repeat this in a second water. Rinse in clean warm 
water; squeeze out, shake; dry quickly. Flannels shrink — 

(1) If too hot water is used. 

(2) If they are rubbed, soaped, boiled, or wrung. 

(3) If soda is used. 

(4) If they are kept wet too long. 

(6) White Things. — Wash the fine things first, gradually proceeding to 
the coarse ones. Soap and rub well in one water on the right side. Do the 
same on the wrong side in another water. Boil for twenty minutes. Rinse 
in clean cold water to remove the soap, then in blue water to improve the 
colour. 

(c) Prints. — Wash quickly on the right side in one water, then on the 
wrong side in another water. Rinse in clean cold water, and dry quickly in 
the shade. 

VI. Stains. — (a) How to remove ink and iron-mould stains: — 

(1) If wet, soak in boiling milk for a few minutes. 

(2) While wet, moisten with milk and sprinkle with powdered starch. 

(3) Rub the spots with a little salts of lemon (or oxalic acid), dis- 

solved in boiling water. Rinse well. 
(6) Fruit and Wine. — (1) While wet, rub with salt ; then plunge in boiling 
water. 

(2) Soak for ten minutes in weak solution of chloride of lime, then 
wash. 

(c) Oil, Wax, or Grease.— (1) Sponge with ether, turpentine, or benzine. 
(2) Iron over blotting-paper with powdered French chalk. 

(d) Tea. — Pour boiling water on the stain at once, then wash. 
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VII. Washing Machines and Appliances.— 

(a) Washing Machines save much labour, especially in large washes. 
Inferior makes tear the clothes. They mostly consist of a kind of box on a 
stand. A handle is turned, which causes the clothes to be knocked about 
in the water ; or dashes the water on the clothes, which are in a kind of 
wooden cage. 

(b) Wringing Machines. — Clothes are made much drier this way than 
when squeezed by hand. They can also be used for mangling. They have 
two wooden rollers, sometimes covered with india-rubber, -worked by a 
handle. 

(c) Tubs. — These are best made of wood or zinc, and are of an oblong 
shape, and should have a ledge for the soap. 

(d) Copper. — This should be of copper or zinc. Iron rusts and stains 
clothes. An oval sauce-pan may be used instead of a copper for small washes. 

(c) A Grooved Board and Scrubbing Brush are useful for coarse things. 
(/) Other Appliances. — Clothes-line, wooden pegs, copper-stick, clothes- 
basket, and clothes-horse. 

VIII. Starching and Ironing.— 

(a) Starching. — Cold starch is best for collars, cuffs, &c, and boiled 
starch for muslins, laces, &c. 

(b) Cold Starch. — One table-spoonful of starch, one breakfast-cupful 
of cold water, half tea-spoonful of borax, quarter tea-spoonful of turpentine. 

(c) Boiled Starch. — Omit turpentine, use boiling water, and add a 
small piece of wax. 

(d) Ironing. — Points to be considered: — 

(1) Arrangement of ironing table. 

(2) Heating of irons. 

(3) Ironing starched things. 

(4) General rules for ironing. 

IX. Folding of Clothes, Mangling, Airing.— 

(a) Folding. — Have clean hands and a clean apron. Fold on a clean 
table. Turn the clothes right side out, shake, fold neatly seam to seam. 

Sprinkle the clothes with water if too dry. Boll up starched things lightly. 
Clothes for mangling should be folded so as to be of equal thickness. 

(b) Mangling. — This improves the appearance of the clothes, and the 
smooth surface does not catch the dirt so readily. Put large articles through 
the mangle two or three times. 

(c) Airing. — This is very important, as damp clothes may cause a chill. 
Air on a clothes-horse before the fire, or on lines across a warm room, 
except on warm days, when it may be done in the open air. 



PART IV. 

STANDARD V. 

"Food and beverages: their 'properties and nutritive value and 
functions. The skin and personal cleanlviess." Revised Code. 

The subject of Food lias been already dealt with in Part III., so 
far as its chemical composition is concerned. We have now to take 
up its nutritive properties and value; and the functions it serves 
in the human economy. This implies some elementary notions of 
mastication, deglutition, and digestion, so far as children in 
Standard V. can be made to intelligently apprehend these. In the 
early chapters in this section we have briefly outlined these subjects. 

Under the head of Beverages the preliminary notions of tea, 
coffee, Ac, given in Part I., have been amplified in this section ; and 
in addition, alcohol and alcoholic drinks have been dealt with in 
some detail. In the author's opinion this section is of the greatest 
practical utility to the girls, who will subsequently become the 
mothers of the future working- classes of this country. Nothing will 
do greater service to England, than to instil in the minds of the 
young sound scientific teaching respecting the nature, properties, 
uses, and dangers of alcoholic beverages. 

In the remaining section, Personal Cleanliness, we have again 
to fall back upon elementary notions of human physiology, so far 
as the akin and its functions are concerned. Care has been taken, 
however, that no greater demand shall be made on the intelligence 
of the children than girls of the age of Standard V., and not taking 
up Physiology as a class or specific subject, can readily respond to. 

No printed wall diagrams will be absolutely necessary to illustrate 
these lessons; but the class teacher should make working diagrams 
for herself, by copying the admirable engravings in Murche's Animal 
Physiology, published by Messrs. Blackie & Son. 

If the teacher herself had no notions at all of Physiology before 
taking up this subject of Domestic Economy, she is strongly recom- 
mended to fortify herself by reading carefully this little treatise on 
the subject. The information given is thoroughly reliable, and yet 
laid out in a very attractive and intelligible way. 
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63. THE TEETH. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. General Description. — Each tooth consists of a crown, 
neck, and fang or fangs. The crown is flat and rough in the 
grinders, to give a large abrading surface. In the cutting teeth in 
front, it becomes a sharp, edged, chisel- like instrument. In the dog- 
teeth between these it partakes of the nature of both, and is also 
somewhat pointed. 

The teeth are embedded in sockets (alveoli) in the jaws. 

The surface of the crown of the tooth is covered over with enamel. 

2. Composition. — The teeth are partially composed of true 
bony matter or cementum, but the two principal constituents are 
dentine and enamel. 

The hardness of the teeth is due to the large quantity of earthy 
matter in their composition. Thus the enamel is the hardest struc- 
ture in the body, having only two per cent of animal matter in it. 

The dentine has more calcareous matter in it than true bone, and, 
moreover, is denser. 

In the interior is the pulp cavity, with channels or canal openings 
at the apex of the fangs. This cavity is occupied by a highly vascular 
and nervous tissue called the dental pulp. In position this corre- 
sponds to the marrow of ordinary bone. 

3. Structure. — The chief constituent is dentine. This is a dense 
and calcified substance, with less proportion of animal matter in it 
than bone has. It has an immense number. of tiny, wavy, tubules 
running parallel to each other throughout its substance. These give 
off lateral branches, the wider ends of which communicate with the 
pulp cavity. The smaller ends ramify on the surface of the dentine. 

The enamel is made up of six-sided prisms, arranged in fibres at 
right angles to the surface of the dentine beneath. 

The cementum coats the fangs, and partakes of the nature of true 
bone. It consists of a thin layer only. 

NOTES OF A LESSON ON MOUTH AND TEETH. 

Introduction. — Food must be dissolved, and passed into the blood, 
before it can be sent to all parts of the body. It must also undergo various 
changes before becoming bloocl. 

Food first begins to be changed in the mouth; so we now have to learn 
about the parts of the mouth which help in changing food. 



D Teeth.— Continual. 



Draw from class aa f nr as possible the 
umi of the mouth, and compare with the 
work of the nose (breathing). Ask for the 
parti of the mouth, and tall any omitted. 

Mention briefly the work done by each 
of these, bat this will be done more fully 

Illustrate those by reference to a child's 
mouth, and by drawing sketches on the 



(6) Ask class what the outer c 
atoothislike. Itis»eryA(wd,fo 
up very hard food. Bring out a 



The chief parts ai 

(1) Teeth. 

(2) Tongue. 

(3) Lip* 
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Notes of a Lesson on Mouth and Teeth.— Continued. 



Matter. 



Inside this is another substance 
called "dentine" or "ivory" not 
so hard as enamel. 

Inside these is a hollow, filled 
by a soft part or "pulp," which 
contains nerves and blood-vessels. 

Teeth are very durable because 
of their hardness. They masticate 
by their shape the kind of food 
eaten by different animals, as flesh, 
grass, &c. 



(c) Parts of a Tooth. — A tooth 
consists of three parts: — 

(1) Fang, or root, which holds it 
in the gum. 

(2) Neck, or middle part, which 
joins the root to the top or crown. 



(3) Crown, or top part. 



III. Kinds of Teeth- 
There are two sets of teeth: — 
A. The first or "milk" teeth, 
small and twenty in number. They 
afterwards give place to larger and 
more lasting ones. 

The jaw grows in length from 
front to back, as the rest of the 
body also increases in size with age. 



Method. 



<< 



B. The second set are called 
permanent" or lasting teeth. 
They are larger than the first set, 
and are more firmly rooted in the 
gums. 

They number thirty-two, sixteen 
in the upper and sixteen in the 
lower jaw ; and eight in each quarter 
of each jaw. 
There are also several kinds: — 
(1) Incisors, or cutting teeth, 
four upper and four lower in the 
front of the mouth. They are 
sharp and chisel-edged, and are 
used for cutting food. 



let class look at her front teeth. Tell 
class that this enamel of her teeth is the 
hardest substance in the body, much harder 
than bone. Show some ivory, and explain 
the word " dentine " from the kindred 
word " dentist " as referring to teeth. Point 
out that it is in the nerve of the soft part 
that feeling lies, as known in toothache. 
This pain is sometimes caused by cold air 
reaching the nerve. Explain that a blood- 
vessel is needed to nourish the nerve, and 
supply the materials for the enlargement 
of the tooth while growing. 

(c) (1) Explain "root" by reference to a 
tree. Tell the children that the number 
and size of roots depend on the kind of 
tooth. The front teeth have only one, the 
back teeth two or three roots, or fangs. 

(2) Illustrate by our neck joining the 
head to the body. Show teeth in a child, 
and in a rabbits and a sheep's jaw, and 
point out the various parts. 

Draw a sketch of a tooth on the black- 
board , writing the names against the various 
parts, and let the children draw rough 
copies of the same. 



a. Class knows that babies have no teeth, 
and so must have liquid food. When a 
child cuts its teeth, they are fewer than 
those of a grown-up person, and its jaw is 
shorter. 

Draw from class why " milk " teeth only 
require one fang (because they do not re- 
main very long), and why there are only 
twenty (there is no room for more). 

B. These replace first teeth as they come 
out. Explain and illustrate the meaning 
of "permanent." Draw from class why 
they should be firmly fixed in the gums. 

Illustrate in a child's mouth that there 
are the same number in the upper as in the 
lower jaw, and the same number on each 
side of each jaw. 

(I) Point out the incisors, and show how 
each kind of teeth is suited to its particular 
work. Show a chisel, and compare the 
edge with that of the front teeth. Draw 
a sketch of incisor tooth on the black- 
board, and let the class copy it. 
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Notes of a Lesson on Mojjth and Teeth.— Continued. 



Matter. 



Method. 



(2) Canine, or eye teeth, are those 
next to the incisors, longer than 
these and somewhat pointed, and 
especially fitted for tearing animal 
food. There are four canine teeth, 
one on each side of the incisors. 

Canine teeth and incisors usually 
have only one fang each. 

(3) Grinders or double teeth, 
extend to the back of the mouth. 
They are the largest, and are 
twenty in number, with very broad 
crowns and two or three fangs each. 

They are hence very strong, and 
are used for grinding down hard 
solid food. Contrast grinders and 
cutting teeth by reference to broad- 
Hmbed and wide-rooted oak tree, 
compared with poplar tree. 

The number and position of the teeth can be illustrated by taking sixteen 
children in a semicircle to represent them, two children rather taller than 
the rest to represent the canine teeth, and giving the name of the teeth to the 
different children. 



(2) Point out canine teeth in a child, and 
tell the class that "canine" means "belong- 
ing to a dog," and the teeth are so called 
because very large iu dogs and other flesh- 
eaters. Give the reason why these animals 
need such long, strong, pointed, and pro- 
jecting teeth (overhanging opposite jaw). 

(3) Show these grinders in a child's mouth, 
and explain the meaning of "broad crown" 
and how these are fitted for crushing and 
grinding hard substances. 

Illustrate by pushing back to them any- 
thing that is very hard to be cracked or 
broken. Illustrate by a corn -mill, in which 
hard grains of corn are crushed to powder 
between heavy stones. 



NOTES OF A LESSON ON MASTICATION. 



Matter. 


Method. 


I. Tongue — 

This takes an important share 
in mastication. 

It is soft, and very mobile. It 
is protected by a tough skin of 
mucous membrane, and is very mus- 
cular. 

Some animals, as the cow, use 
their tongues for prehension as well 
as mastication, laying hold of their 
food by means of it, in lieu of hands. 

Frogs do the same with their 
tongues, which they can project 
from their mouths. 


Draw from class situation, shape, and 
colour of the tongue. Explain the mean- 
ing of "mastication" as another name for 
chewing, i.e. breaking up food in the mouth 
by means of teeth, &c. , and moistening it 
with saliva, and making it fit to be passed 
down the gullet into the stomach. 

This should be drawn from the class by 
inquiry as to what they do with food at 
their meals. 

The shape and colour of the tongue can 
be illustrated by reference to the teacher's 
own tongue, and to that of a girl in the 
class. 


II. Chief Uses of Tongue— 

(1) To taste. — On the upper sur- 
face of the tongue are some tiny 
points (papillae), which are supplied 
with nerves, for sense of tasting. 


(1) Class knows that to find out the taste 
of anything we put it into the mouth. Tell 
class that it is in the small points {papillo?) 
on the surface of the tongue that nerves 
of taste are. Refer to the •' Five Senses " 
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Notes op a Lesson on Mastication.— Continued. 



Matter. 



(2) To push the food between the 
crowns of the upper and lower 
teeth, so that it may be chewed. 



(3) To roll the food into a * ' bolus " 
or ball, which is thus made ready 
to be swallowed^ and to pass this 
on to the " food-pipe " or gullet. 



(4) It is also an organ of speech. 
For this purpose its very large num- 
ber of muscles (it is nearly all mus- 
cular) comes into use. 



III. Saliva— 

The inside of the mouth is always 
moist in health, but directly food 
is smelt, or tasted, more liquid is 
poured into the mouth. This is 
"saliva," or spittle, and is a thin 
watery fluid made, or secreted, in 
parts of the mouth itself. 

Its chief uses are: — 

(I) To moisten food, and so make 
it soft and easily swallowed. 



(2) To dissolve certain kinds of 
food, or to make them soluble. 
Starch is insoluble until changed 
into sugar. It would be of no use 
in the body unchanged, because it 
could not be absorbed by the blood. 

(3) The saliva also makes starchy 
food more easily digested in the in- 
testine. 



Method. 



to show that Taste is one of them. Ex- 
plain that each of these senses acts by 
means of nerves, which go up to the brain, 
and carry thither their message of sight, 
taste, &c. 

(2) Point out that food, while being 
ground down, requires moving about to 
bring unbroken parts to the teeth. This 
could not be done in a mouth without a 
movable tongue in it. 

(3) It also carries the chewed food on it, 
and by drawing itself back takes it to the 
back of the mouth, and to the top of the 
gullet. Explain briefly what is meant by 
the food-pipe, or the channel leading to 
the stomach. 



Refer to the common saying on seeing 
or smelling pleasant savoury things, ' ' that 
they make the mouth water." 



(1) Point out that as saliva is poured into 
the mouth when food is taken, it must have 
some use, and it is evident that its work is 
to act on food. 

(2) Ask class for some of the most com- 
mon starch foods. 

Show class that starch is insoluble by 
putting some into cold water. 

Refer to malting barley, which is a 
similar change of starch into sugar. Bar- 
ley contains much starch. The maltster 
soaks the barley for a long time in water. 
Then it is allowed to remain in a heap, and 
the moisture and the warmth' cause it to 
ferment, and form a substance which acts 
on the starch in a similar way to the saliva; 
this turns the barley into malt. 

Let class taste barley and malt to recog- 
nize the change effected. 



IV. How Saliva is supplied— 

Inside the mouth are the organs 
which form saliva out of the blood. 



Ask what is meant by an organ. It is 
a musical instrument, or an instrument of 
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Notes of a Lesson on Mastication. — Continued. 



Matter. 



There are three pairs of large 
"glands" and many smaller ones. 

All juices or liquids made by the 
body, such as tears, saliva, &c, are 
said to be secreted. 

They are all secreted by organs. 

They are also all secreted out of 
the blood. 

The organs that secrete them are 
termed glands or "secreting or- 
gans." 



V. Teeth— 

The mouth is for eating, taste, 
and speech. The teeth are of dif- 
ferent kinds, varying in position, 
size, and shape according to the 
work they have to do. 

(1) In front are the " incisor " or 
cutting teeth, four in each jaw, top 
and bottom. 



(2) On each side of these is one 
" canine " or dog tooth, four in all, 
so called because largely developed 
in the dog and other beasts of prey. 

(3) Behind these are the grinders, 
so called because they grind, rather 
than cut or tear, the food. 

Babies at first have no visible 
teeth, as their food is all liquid 
(milk). At this stage they can 
therefore eat no solid food. 

Their teeth afterwards consist 
first of the " temporary" and then 
of the "permanent" teeth. 



Method. 



VI. Babies' Food— 

At first the saliva of infants has 
nothing in it that will turn starch 
to sugar. So infants should not 
have any starchy foods (bread, rice, 
&c. ) before five or six months old. 
Milk is their best and only proper 
diet at first. 

Milk soon turns sour, so we must 
be very careful to have clean feed- 
ing-bottles, &c. 



music. An "instrument" is the means 
by which something is done. The body is 
made up of organs to do various things. 
Thus there is the organ of hearing, the 
organ of sight, &c. Tell class that some 
of these organs for making saliva resemble 
tiny bunches of grapes. It is saliva which 
keeps the inside of the mouth moist; but 
larger quantities of saliva are poured in 
only when food is smelt, or eaten. 



Recapitulate from preceding lesson. 

Divide the teeth into two semicircles 
(upper and lower jaw). Next divide each 
of these into two quadrants, and show the 
symmetry between the two halves. 

(1) Show a sheep's jaw for incisor and 
grinding teeth. 

This should be boiled in borax and water, 
and kept for constant reference. The 
same should be doue with the lower jaw 
of a rabbit. 

(2) Show the canine teeth of a live dog 
or cat brought to school, and point out the 
great use of these teeth in the carnivora 
or beasts of prey, for seizing and retaining 
live prey. 

(3) Show class the grinding teeth ex- 
tracted from the back of the jaw of the 
sheep. Note their broad "crovrns" acting 
like millstones. 

Appeal to the class for personal know- 
ledge of baby's mouth, as to first set of 
teeth falling out, and being replaced. 



Point out that if infants have starchy 
foods given to them, these will lead to 
indigestion, diarrhoza, and wasting of 
strength, very often, especially in sum- 
mer, ending in death. 



Point out that bad milk will produce 
equally ill effects with starchy foods in 
infants. 
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NOTES OF A LESSON ON THE DIGESTIVE ORGANS. 



Matter. 



I. Gullet, or Food-pipe. -This is 
a tube passing from the back of the 
mouth, behind the windpipe, to the 
stomach. Its walls contain mus- 
cular fibres, arranged round it cir- 
cularly and longitudinally. 

The food rolled into balls, having 
been moistened by saliva, is carried 
on the back of the tongue to the 
top of the gullet. Here the muscular 
fibres contract or tighten on it, and 
push it down continuously till it 
reaches the stomach. See fig. p. 162. 

II. Stomach. — This is the most 
important organ in digestion. It 
is a widening out or enlargement 
of the gullet. 

(a) Structure. — This is similar to 
that of the gullet. 

Its walls contain muscular fibres 
and its inner lining is always moist. 

In its walls are many organs 
which secrete a fluid which acts on 
certain foods. 



(b) Position. — The stomach is 
situated in the left side of the upper 
part of the belly (abdomen), sepa- 
rated from the heart and lungs by 
a partition (the diaphragm or mid- 
riff). See fig. p. 161. 



(c) Its work is: — 

(1) To serve as a receptacle for 
food. This is specially seen in the 
case of the Ruminants. 



Method. 



Obtain from class what is meaut by the 
windpipe, its uses, and where situated. 
They can feel it in f rout of the throat, but 
cannot feel the gullet behind. 

Illustrate the action of food passing 
down the gullet by pushing a hard sub- 
stance down an india-rubber tube. Point 
out that food does not fall, but is pushed 
down the gullet, so we can eat or drink 
standing on our heads, as cattle eat and 
drink with the mouth lower than the 
stomach. 



(2) To dissolve 
(nitrogenous). 



certain foods 



(3) To absorb liquid foods. When 
food enters the stomach some 
organs pour out liquid, and this 
becomes thoroughly mixed with all 



Explain by a drawing that the stomach 
is merely a continuation and enlargement 
of the food-pipe, and the need of the 
enlargement is, that it has to bold all the 
food continuously passed down the gullet. 

(a) Explain what is meant by its "walls " 
and their being "muscular," and draw 
from the class that the muscles enable the 
stomach to move food about in it. 

Refer to the secretory organs of the 
mouth, and compare the work done by 
saliva to that done by the fluid (gastric 
juice) poured out by the organs in the 
walls of the stomach. 

(b) Get from the class that the body is di- 
vided into head, trunk, and limbs; and that 
the trunk is again divided into the upper 
part or chest (thorax), and the lower part 
(the belly or abdomen). Show by a dia- 
gram, or drawing, the position of the 
stomach in the abdomen, and its connec- 
tion with the chest above and the intestines 
below. 

(1) Point out that a meal only takes a 
short time to eat, but a long timo to digest. 

It must therefore have a storehouse or 
receiving place. 

(2) Explain the change of the food into 
a soft substance about as thick as pea-soup. 
Refer to the way in which the organs of the 
mouth pour out their supply of saliva as 
soon as food enters the mouth, and tell the 
class that as soon as food is taken into it, 
the organs in the stomach also pour out 
their liquid, or " stomach juice.** 

(3) Explain what is meant by the churn- 
ing motion of the stomach, and why it is 
necessary. 

Point out that the liquid of the stomach 
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the food by means of a churning 
motion in the stomach. 

Some foods, as milk and lean 
meat, are almost entirely digested 
by this means. 

The rest, not digested, is passed 
on through an opening into a con- 
tinuation of the stomach called the 
"Intestines." 



HI. The Intestines are com- 
posed of a long tube which is a 
continuation of the stoma-ch. Here 
other liquids are poured in to digest 
the foods which have not yet been 
already digested. These liquids 
act on different kinds of foods: — 

(1) On Fatty foods. These are 
acted on by bile, and split up into 
small particles. 

(2) On Starchy foods. These are 
changed into sugar, much in the 
same way as in the mouth. 

When all these various foods are 
thus made ready by digestion they 
are absorbed into the blood by means 
of vessels in the walls of the intes- 
tines. 

IV. Indigestion. Want of per- 
fect digestion arises from: — 

(a) Bad, or ill-cooked, food. Dis- 
eased meat, or decayed vegetables, 
or rotting fruit, stale fish or shell- 
fish. 

(b) Itnj/erfect mastication from 
hurry in eating, or from loss of 
teeth. 

(c) Unhealthy stomach, as in a 
drunkard, and those suffering from 
certain kinds of chronic indiges- 
tion, and from weakness of the 
stomach (and intestines). 

(d) Too hot or too cold foods. 



(e) Food taken too frequently. 
(/) Too much taken at once. 



Method. 



does not act on fats and starches. Illustrate 
the result of the digestion of meat in the 
stomach by the change effected in boiling 
meat down into soup. 



Refer to diagram, or drawing, of the 
intestines showing connection with the 
stomach, fig. on p. 159. Explain appear- 
ance and position. 

As all foods are not digested in the 
stomach, some other means must bo pro- 
vided for digesting them, or they will bo 
wasted. The intestines do this, and have 
organs which pour out liquids for the 
purpose. 

Other liquids are also poured into the 
intestines to act specially on fats. 

Fats are acted upon by a liquid called 
bile, which comes from the liver. 

Show the action of bile on fat by rubbing 
down a little grease with gall procured 
from the butcher's shop. 



(a) Point out dangers of diseased meat, 
stale fish, or unripe or decayed fruit. If 
food, as half-raw pastry, is not well cooked 
it will not easily digest. 

(b) Point out the necessity of breaking up 
the food small, for the saliva and stomach 
juices to get at it. 

(c) No unhealthy organs can do healthy 
work. Point out that the stomach of a 
drunkard is very unhealthy, and that 
drunkards never enjoy food, or digest it 
properly. 

(d) Food should not be so cold as to chill 
the stomach. Sometimes people die of eat- 
ing ice in summer. It should not be much 
hotter than the blood. 

(e) The stomach must have time to rest, 
as well as to work. 

(f) If we choke a mill, it will not grind; 
and if we overload the stomach it cannot 
move the food about well, and the stomach 
juicescannotgetatallthefoodtoactuponit. 
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V. The consequences 

gestion are: — 

('«) Pain, due to wind. 



of indi- 



(6) Imitation of the stomach and 
bowels. 

(c) Diarrhoea, or looseness of the 
bowels, especially in young children 
in excessively hot weather, and 
when fed from the bottle. 



Method. 



(a) Refer to stomach-ache in children, and 
especially in babies, and to their "having 
the wind.' 7 

(6) If the food is not digested in the 
stomach, it irritates that organ. 

(c) Vomiting and purging are nature's 
attempts to get rid of what is so trouble- 
some in causing (a) and (6) above. 



NOTES OF A LESSON ON INDIGESTION. 

Introduction.— After having learned the way in which food is 
changed into blood for the nourishment of the body, and the organs which 
are engaged in this work, we now consider in more detail the various disorders 
of these organs, usually summed up under the general tenn Indigestion. 



Matter. 



I. Indigestion: What it is— 

Indigestion means disorder of 
the digestive organs, which are con- 
sequently unable to do properly the 
work of changing food into blood. 



II. Causes — 

Want of perfect digestion arises 
from many causes, the principal 
being: — 

(1) Bad or ill-cooked food. — Bad 
food is that which is beginning to 
decompose, as stale meat, fish, shell- 
fish, &c. , unripe or decaying fruit. 

Ill-cooked food is generally food 
cooked too much or too little. In 
the latter case it is generally starchy 
foods that are the cause of indi- 
gestion. 

(2) Imperfect mastication. — If 
food is eaten in a great hurry the 
teeth do not grind it properly, and 
it does not stay in the mouth long 
enough to become thoroughly 
mixed with saliva. 

(3) Unhealthy stomach juices. — 
The juices in stomach and intes- 



Method. 



Ask what is meant by the "digestive 
organs." Let class briefly recapitulate the 
lesson on digestive organs and their re- 
spective uses. Draw from class which 
organs will be chiefly affected by indiges- 
tion, namely stomach and intestines. 



Explain to class that food in which de- 
composition has commenced will cause dis- 
orders of the stomach. 

(1) Explain the nature of starch cells, 
and show that their walls require breaking 
down by heat, &c. 

If food be cooked too much, as in hard- 
boiled eggs, it becomes indigestible; and 
meat, vegetables, &c, not sufficiently 
cooked require more digestion, and this 
extra work injures the stomach and intes- 
tines. 

(2) Call attention to the slow and perfect 
way in which Ruminants chew their food. 



(3) Ask what is meant by "alcoholic 
drinks," and explain that they so injure 
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tines, essential to digestion, may 
be seriously injured by alcoholic 
drinks, or by excessive use of tea. 

Water is the best drink for dis- 
solving food in the stomach, and 
milk for nourishing the body and 
keeping it warm. 

(i) Food taken too hot or too cold. 
— When food of extreme tempera- 
ture is taken, it injures the walls of 
the stomach, and consequently the 
glands situated there cannot do 
their work. 

Ice in summer, on the other hand, 
is apt to give a shock, and even to 
cause sudden death, if taken when 
the body is overheated with exer- 
cise, &c. 

(5) Food taken too frequently to 
give the digestive organs time for 
rest or pause. It is very important 
that food should be taken regularly, 
and with intervals between meals 
sufficient to allow for the digestion 
of the food taken, and for a rest as 
well. The stomach has to prepare 
for the coming meal by getting 
ready a fresh lot of stomach juice 
(gastric juice) for digestion. 

(6) Many diseases. — If the whole 
body is not in a healthy state, di- 
gestion cannot be carried on pro- 
perly. In a disease, for instance, 
where the blood does not circulate 
properly, the stomach will not be 

Eroperly supplied with the fluid, 
ence the glands will not be able 
to work properly, for want of ma- 
terial to make gastric juice. 

in. Symptoms of Indigestion — 

Indigestion takes many forms, 
and must of course affect the body 
as a whole. It usually causes pain 
in stomach and bowels, sickness, 
diarrhoea, headache, and general 
lassitude, and if allowed to continue 
leads to many more serious diseases. 
This is well illustrated in the old 
fable of the strike of the members 
of the body against the stomach, 
and the consequences to themselves 
of this revolt. 



Method. 



the stomach, that the juices cannot do their 
proper work, and food cannot be properly 
digested. Tell the children that tea, al- 
though such a refreshing beverage, is veiy 
baneful when taken in very large quan- 
tities, or very hot, or very strong. 

(4) Ask about the glands in the walls of 
the stomach, and their work. 

Refer to the habit that some persons 
have of drinking very hot tea. If this 
were Doured on the outside surface of the 
body, it would injure the skin, which is yet 
not so delicate as the lining of the stomach. 

Very cold water should similarly not be 
taken in very hot weather, or when a person 
is heated. 

(5) Refer to the bad practice of giving 
food to children whenever asked for, even 
only a short time after a good meal has 
been previously taken. 

This keeps the stomach continually at 
work. If children tried to keep on work- 
ing without taking the necessary rest 
(sleep) they would be ill. In a similar way 
the stomach is overworked by this prac- 
tice. 

(6) People who are ill cannot digest the 
same kinds of food as those who are well, 
but only foods which require very little 
digestion. 

In imperfect circulation the glands — 

(1) Cannot do their work properly, and 

(2) They have no raw material to work 
upon. 



Ask the children where they would be 
likely to feel pain from indigestion. Tell 
them the whole body will be affected, be- 
cause if food is not properly digested the 
nourishment from it will not be obtained 
to enrich the blood. Explain briefly each 
symptom, and tell the class, that as it is a 
disease that produces such serious results, 
it is very important to avoid it as far as 
possible by proper care. 
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IV. Treatment— 

To cure indigestion, or rather, 
which is better, to prevent it, the 
best way is to remove as far as pos- 
sible the causes of it. This may be 
done in many cases by attention to 
the following rules: — 

(1) Eat proper food, and have it 
properly prepared. 

(2) Take plenty of time to mas- 
ticate the food before swallowing it. 

(3) Avoid alcoholic drinks and 
excessive use of tea. 

(4) Take food of moderate warmth 
only. 

(5) Take food in regular quan- 
tities, and allow sufficient time for 
its digestion, and for rest for the 
stomach before taking the next 
meal. 

(6) When a person is recovering 
from an illness, great care should 
be taken not to give him too much 
to eat and thus to overburden the 
stomach. 



Method. 



As with other evils, prevention is better 
than cure. Rules for prevention and cure 
in this case are very similar. 



Draw these rules as far as possible from 
the class. Explain each rule, and the way 
in which it may best be put into practice, 
especially by young children. 

In each case try to get from the class 
why the rule is given, and the probable 
consequences of violating it. Appeal in 
the latter respect to their personal ex- 
perience. 

Insist on the old distinction, that we 
should eat to live, not live to eat. Refer 
to the lower animals, which seldom in- 
dulge in eating or drinking to repletion. 



64. PROPERTIES AND NUTRITIVE VALUE OF 

FOODS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Different Kinds — Foods have been classed into Animal and 
Vegetable Foods, which is a division made in ignorance of the fact 
that both kingdoms supply the same ultimate constituents for the 
human economy. 

2. Another Division. — They have been also termed Essential 
and Accessory ; the former comprising Proteid, — the latter Fatty, 
Starchy, and Saccharine foods. This is also an imperfect classifi- 
cation, as it does not definitely fix the place of the Mineral Foods; 
and because the foods which are classed as " essential " will not alone 
suffice for the maintenance of life, beyond limited periods of time. 

3. The Best Classification. — The best division is into the 
four subjoined classes: — 

1. Nitrogenous, or Plastic Foods (Albumen, Fibrin, Gela- 
tin, Syntonin, Chondrin, Casein, Gluten, and Legumin, from 
animal and vegetable sources), made up of carbon, hydrogen, 
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oxygen, and nitrogen, with sulphur, phosphorus, &c, in very small 
proportions only. 

2. Oleaginous, Patty, Calorifacient, or Respiratory- 
Foods (animal fats and vegetable oils), made up of carbon, hydrogen, 
and oxygen, with no nitrogen (non- nitrogenous). 

3. Saccharines and Amyloids (sugar, gum, dextrin, and 
starch), made up of carbon, hydrogen, and oxygen, with no nitrogen 
(non- nitrogenous). 

4. Mineral, or Aqueous Poods (water, salts, oxygen, &c). 

4. Proximate Principles.— Of these the Albumen may be 
derived from eggs, serum, the juices of meat and fish, &c. 

The Fibrin from blood, in which it is dissolved until it becomes 
solid in coagulation. 

The Gelatin from connective tissue, from which it can be obtained 
by boiling, as in calves'-feet jelly, &c. 

The Syntonin from muscle and flesh; it is this which is largely 
present in meat soups. 

The Chondrin from cartilage, obtained by boiling. 

The Casein from cheese, &c. 

The Gluten from wheat and other cereals, after the starchy matter 
has been removed. 

The Legumin from peas, beans, lentils, &c, this taking a corre- 
sponding place to gluten in wheat as a nitrogenous compound. 

5. Proportion of Oxygen. —In this classification it is to be 
noted, that though 2 and 3 consist of the same chemical elements, 
yet in the latter class there is only enough hydrogen to form water, 
when combined with the oxygen. In the former there is some left 
to combine with the carbon and oxidize it, for the generation of heat. 

6. Functions of Poods.— This division gives us the foods 
which are principally tissue-formers, namely the proteids; and 
those chiefly employed in the generation of heat and force. Of 
these, therefore, the former are indispensable ; and the latter accessory, 
in the sense that they are necessary to the prolonged maintenance 
of life. 



65. WATER 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Introduction. — Water is either a liquid, solid, or gas (vapour), 
according to the temperature. At and below 32° Fahrenheit (0° 
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Centigrade and Reaumur), it is solid or ice ; at 212° Fahrenheit (or 
100° Centigrade or Reaumur), it boils and rapidly passes off as vapour. 

Water is a chemical compound, expressed as H a O, or two vols, of 
hydrogen to one of oxygen, or by weight, 1 of hydrogen to 8 of 
oxygen. 

Water has a double relation to Domestic Economy: — 

a. As a Detergent, for cleansing pur- , | 1. For the Person. 

poses, with and without soap, j-2. For the Clothes, 
soda, washing-powders, &c. J 3. For the House. 
[(1) Is referred to Standard V.; (2) to Standard IV.; and (3) to 
Standard VI., by the Code, p. 28.] 

b. As a Food, and vehicle of cooking. 

2. Sources of Supply, and their Contamination.— No 

natural water is perfectly pure. Besides oxygen and hydrogen 

united as H 2 0, to make water, in the proportion of 2 volumes of 

hydrogen to 1 of oxygen, all natural waters contain other substances. 

f (a) Some injurious, as organic matters. ) 

1(6) Others innocent, as some salts. ) 

', v „ . . f In suspension, e.g. mud, &c. 

(a) Some .norgamc, as matters} ?n so|ution) eg ^ ^ 

'From living sources, ^ Animal 

From once living sources, and 

now dead. J Vegetable. 

1. Rain water. — This is polluted by effluvia, gases, organic and 
inorganic particles taken up in solution or suspension in falling 
through the air, especially over towns, chemical works, manufactories, 
&c., or in passing over roofs into storage cisterns, and through 
leaden pipes. 

2. Spring water, taking up salts and earths in solution or sus- 
pension from the rocks permeated, as carbonate of lime from lime- 
stone strata, &c. 

3. "Well water. — (1) Shallow, taking surface drainage; see (1). 

(2) Deep wells, contaminated as in (2). 

4. River water polluted by:— 

(1) Drainage from sewers. 

(2) Lead mines. 

(3) Factories ; woollen, dye, and chemical works, &c. 

(4) Surface impurities, as excreta of cattle, &c. 

(5) Soluble substances and sediment from bed and banks. 
Hence, from (1) and (3), rivers in densely populated and manufactur- 
ing districts become very foul. The softest and purest waters come 
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from the hardest rocks (granite, &c), such as those of Scotland 
and Wales. 

3. Matters in Suspension. — As the motes in the air are 
rendered visible in a dark room by a beam of light, so the matters in 
suspension in water are made so by placing a bottle full of suspected 
water against a dark background. The particles then present reflect 
the light, and thus give evidence against themselves. 

4. Gases. — If the water contain ill-smelling gases it should be 
suspected. These are made more evident by warming and shaking 
up the water. 

5. Filtration. — Suspended matters are removed by filtration 
through animal charcoal (burnt bones). Organic impurities are 
detected by a few drops of permanganate of potash, which is very 
cheaply procured by the teacher. 

6. Water Supply.— This is:— 

(1) Intermittent, if the water be only periodically turned on from 
the reservoir and mains. The vacuum, when the mains are emptied 
of water, becomes filled with air, which may be fouled, and this is 
thus introduced into the house when the taps are opened. 

(2) A constant service gives an uninterrupted flow from the 
reservoir to the house. 

Various materials are employed for cisterns and supply pipes, e.g., 

(1) Wooden cisterns — these are very perishable. 

(2) Leaden cisterns and pipes. Soft water, if containing nitrites, 
slightly dissolves lead, and in extreme cases gives rise to "lead 
poisoning." But this is rare, and with hard waters entirely absent. 

(3) A combination of a wooden cistern with leaden lining. 

(4) Galvanized-iron cisterns, i.e. iron with a deposit of zinc. Some 
waters dissolve the zinc. 

(5) Stoneware cisterns give no poisonous metallic solutions, and 
are readily cleansed. 

The overflow-pipe of the cistern should not be directly connected 
with a drain, or the latter will ventilate into the cistern, leading to 
dissemination of enteric fever, &c. 

7. Purification of Water.— Reservoirs are supplied from 
melted snow and ice, rain, springs, and streams. This water is 
therefore adulterated from the air and earth, and needs purification 
from suspended matters. It is therefore made to pass through 
filter beds before reaching the mains. 

The filter bed, which is about five feet thick, consists of a bed of 
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concrete, gravel, shells (to prevent sand choking up the gravel), and 
river sand. 

8. Water as a Food. 

(1) It is the largest part of all liquid foods, as 

(a) Milk, cream, butter-milk, whey. 

(b) Tea, coffee, cocoa, chocolate, and other beverages. 

(c) Alcoholic drinks; beer, porter, ale, spirits, wines. 

(2) It is a great part of all solid foods, as 

(a) Flesh and fish ; including shell-fish (crabs, oysters, &c). 

(b) Green vegetables, as cabbage, peas, &c. 

(c) The cereals; wheat, barley, &c. 

(d) Starches, as potatoes, sago, tapioca, arrow-root, &c. 
Additional water is, however, required to be taken with these. 

(3) It forms the largest part of the body; this follows from (1) 
and (2), and is seen in every tissue, solid as well as liquid. 

9. Importance. — The importance of water as a food consists 
in the facts — 

(1) That it is the best solvent of food material, and all food must 
be dissolved before it can enter into the blood and be assimilated. 

(2) That three-fifths of the total weight of the body consists of 
water, and this has been taken in as food, solid or liquid. 

10. Pure Water. — The characteristics of pure and good drink- 
ing water are: — 

(1) It is transparent and colourless, containing in it no sus- 
pended matter. The converse is not true, that all transparent and 
colourless waters are pure and fit for drinking, as they may contain 
invisible organic matter, producing cholera and enteric fever; or 
injurious soluble salts, such as mica, which causes " mountain dysen- 
tery " in India, and salts of magnesia, which sometimes, with malaria, 
favour goitre, while carbonate of lime favours gravel, and kidney 
decomposition. Following from the above we conclude that soft 
water is better than hard for drinking, as well as for washing. 

(2) Consequent upon this, it gives no sediment or deposit on 
standing. It is without smell, as it is not vitiated by animal or 

. vegetable organisms. 

(3) It is aerated. Water holds in solution oxygen, carbonic acid, 
and other gases. Non-aerated waters are not easily digested. 

(4) It is fresh and sparkling to taste, consequent upon (3). 
Artificial aerated waters owe their refreshing taste to their holding 
in solution carbonic acid given to them chemically or mechanically. 

(5) The temperature should not range greatly from 60° F.; iced 
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water sometimes causes diarrhoea; and if too hot, water sometimes 
gives rise to dyspepsia. 

11. Functions of Water in the Body. 

(1) To soften foods in mastication; assisting in trituration of 
hard, dry substances by the teeth, and in compacting these into a 
bolus for deglutition. 

(2) It dissolves soluble substances, salt, sugar, &c, and extracts 
soluble matters, as in making tea, &c. 

(3) It keeps up fluidity of blood. 

(4) It is a carrier, (1) Of oxygen to the tissues. 

(2) Of carbonic acid from the tissues. 

(3) Of excretory matters, urine, sweat, &c, to 

the outside of the body. 

(5) It reduces the accumulating fund of heat in the body, due to 
oxidation of food and waste products, — by means of sweat and per- 
spiration; the conversion of water to vapour taking up heat with it. 

(6) It is the raw material of such secretions from the blood as 
saliva, mucus, tears, &c. &c. 

12. Hard Water.— Hardness in water is due to certain salts 
taken up in solution. If these are held in solution by C0 2 , which 
can be driven off by boiling, we have, 

1. Temporary hardness. 

If only distillation will remedy this defect, 

2. Permanent hardness. 

The degree of hardness is variously measured. 

(a) By the proportion of salts contained in a measured quantity 
of water. 

(b) By the proportionate amount of soap wasted in combining 
■- with the salts before a lather is made. 

The softest waters are found in lakes in granite regions, as Loch 
Katrine supplying Glasgow, giving only 4 lbs. of soap neutralized 
in 100,000 lbs. of water. No river waters are as pure as this, for 
reasons giveu previously. 

In waters of temporary hardness, due to carbonate of lime, the 
latter is removed as a precipitate or sediment by means of additional 
carbonate of lime, as well as, on the small scale, by boiling. 

FIRST SPECIMEN LESSON ON WATER. 

1. A Part of the Human Body.— (1) When the coffin of King 
Ruf us was recently opened it was found to contain only a turquoise 
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clasp, an arrow-head, and a few dry ashes. Where, besides the dry 
ashes, was the rest of the Ked King? 

(2) In the vault of a Maltese church are shown the dried-up rem- 
nants of " old mortality " still standing erect in their niches. These 
were " monks of the olden time," weighing now but a few pounds 
each, tempting one to ask with Shakspere " And is man no more 
than this?" 

(3) Now an average man weighs about 140 pounds. But of this 
only 18 pounds are solids. 

To build up, therefore, the human body there must be a large 
amount of liquid in some form or other. But as the only way in 
which this body can be built up is by food, — liquid foods, or solid 
foods containing liquids, must be largely supplied. 

2. Present in Foods. — It is only, indeed, in the liquid state 
that any food can really become part of the body; so that even 
so-called solid foods must in the end be turned into a fluid form 
to enter into the stream of the blood, and be changed into bone, 
muscle, and nerve. 

3. Water Necessary to Life. — Fluids are, therefore, even 
more necessary than solids, since without tjie former the latter are 
of no use. Hence a man may exist much longer without solid food, 
if water be supplied, than he can if water be withheld. This has 
been proved in the case of entombed miners and shipwrecked 
mariners. 

4. Functions of Water. — The water taken with food is 
necessary for the following purposes:— 

(1) In passing through the blood it partly breaks up into the two 
elements, or simple substances, of which it is made, and these simple 
substances are used to partly build up the framework of the body. 
When a printer has used his type he pulls the words to pieces again. 
Thus he breaks up the word an into two separate letters, a and n, 
and uses these over and over again to make up other words. So 
water is made up of the two gases hydrogen and oxygen, and in the 
body the hydrogen and oxygen of the water are partly separated, 
and made to enter into other substances and parts of the body. 

(2) Furthermore, water is an agent employed in the body to 
carry off waste matters. These are first carried into the blood 
as the different parts of the body wear out in work, and are next 
drained off, or filtered from the blood through the skin, lungs, and 
kidneys, especially the latter. How important this use of water is 
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may be seen from the fact that in every twenty-four hours from 50 
to 80 ozs. of water are thus got rid of, charged with waste matters. 

This use of water in the body is like that of a river into which 
sewage matter from towns is drained away. 

These are only some of the more striking and important of the 
uses of water. We shall learn others in the following lesson. 

SECOND SPECIMEN LESSON ON WATER. 
WATER AS A FOOD. 

1. It is a large Part of the Body. — A mummy weighs only 
a few pounds. The largest part of the whole body (57-87 p.c), 
and of each tissue, is water, as bone (88), muscle (75), blood (79), 
brain and other nerve matter (79). Hence a man without food 
starves a fortnight sooner without, than with, water. 

2. It is a large Part of Pood. — The water in food is taken 
during growth and maintenance, in (a) "solid," and (b) "liquid," 
foods. 

(a) Liquid foods mostly consist of water, as coffee and tea, nearly 
100 p.c; milk, 90 p.c; porter, beer, ale, over 90 p.c. Besides are: — 
cream, butter-milk, whey, cocoa, and chocolate (prepared for drink- 
ing); spirits and wines are also mostly water. 

(6) Solid foods, both animal and vegetable, largely consist alho of 
water, as the cereals ; the allied groups of starch, gum, sugar, and 
fat; also flesh and fish; as seen in the following typical instances. 
Turnips, 90 p.c; fish, nearly 80 p.c; lean beef and mutton, over 
70 p.c; fat ditto, over 50 p.c; cheese and bread, nearly 40 p.c; and 
flour, 15 p.c. In addition to this water in these " dry " foods, about 
4 lbs. of water to every 1 lb. of these on the average must be taken 
daily, most of course with the driest foods. 

3. Functions in the Body (Summary). 

(1) To soften foods and help mastication. 

(2) To dissolve sugars, salts, &c, in food. 

(3) To hold substances in solution and in suspension in the 
blood, and thereby keep up uniform density and fluidity of it. 

(4) As a vehicle to carry to and from tissues food elements and 
waste products, solid, liquid, and gaseous. 

(5) To make special secretions, as saliva, tears, &c. 

(6) To reduce temperature, by sweat and perspiration. 

(7) To increase temperature when hot drinks are taken. 

(787) Q 
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66. FILTRATION OF WATER 

SPECIAL INFORMATION FOR THE TEACHER. 

FIRST S$£TCH. 

1. The Best Driplc. — Water is the most healthful and satisfy- 
ing drink, if we merely seek to allay thirst, and not to please the 
palate. But it should be pure. There is. *' death in the pot " where 
impure water is used. 

2. A Vehicle of Disease. — There are no means more power- 
ful fpr the spreading of some diseases, as cholera, anc| typhoid pr 
enteric fever, than contaminated water. This wa$ lamentably 
proved some years ago, when cholera severely rajge4 W London, 
round the infected pump of Golden Square. Again, cholera lias 
been rampant down one side of a street supplied by one water com- 
pany from an infected source, and absent on the other side of the 
same street supplied by a different company. 

Water absorbs gases. These are always present in it, ordinarily 
derived from the air^ as pxygen and nitrogen. But it will absorb 
foul gases as well as innocent ones. 

3. Tests of Purity.— (1) See if the water is clear. This may 
be done ty holding up a. flask qf it against a black object in a strong 
light. The light falling on the water will reveal small floating pam 
tides if these be present in it. 

(2) Note the colour. Do this by comparing the colour when the 
flask is placed on white paper, with that of a flask of distilled 
water. 

(3) Observe its smell. This can be done by inhaling the air 
above a flask one-third full of "water after well shaking it, especially 
when the water has been first warmed, and still better after a little 
caustic potash has been added to the warm water. 

(4) A very delieate chemical test, which costs only a few penoe, 
is to add to the suspected water a drop or two of '< Nessler's Test." 
If this gives a yellow or brown tinge to the water, the liquid is unfit 
for drinking purposes. 

If water is good it will be clear and bright, without smell or dis- 
agreeable taste, cool and soft, and of smooth and soft flavour. 

Unfiltered water may contain, as sources of danger to health, 
animalcule, and the lower forms of vegetable life. 
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4. Filterq. — Filtering serves the following purposes: — 

(1) It removes gases, including noxious ones. 

(2) It removes matters suspended in water. 

And, if the filter be made of spongy iron, 

(3) It decomposes animal matter. 



SPflCJAL INFORMATION FOR TJIE TEACHER 

SECOND SKETCH. 

J. Th& Best Filter^. — Filters were formerly so constructed 
that the filtering material could not be removed for cleansing pur- 
poses,. Filth wa.s, thus, accumulated in ^hem ; but modern filters ft void 
this difficulty, 

By mechanical or chemical mea^e we have to get rid of water 
parasites, cholera germs, vegetable organisms, and other things thatj 
are injurious if taken into the system. 

2. The Piltre Rapide. — Among the best filters is the filtr^ 
rapide adopted ]>y th,e Government fpr the Nile expedition, in, which 
charges of powdered charcoal are used. 

This consists pf a hollow frame, covered with asbestos cloth, on 
which powdered charcoal is deposited by haying beefl mixed witlj 
the first water poured into the filter. 

The water goes through the asbestos* and jn doing so deposits 
the charcoal it held in suspension in au even layer all over the 
surface of the cloth, To obviate too frequent cleansing a layer of 
granular " carbo-calcis " is, laid over the powdered charcoal. It is, 
therefore, this layer of charcoal which arrests the dirt, and. after 
having served a certain time it is thrown away. The filtering ma- 
terial ought to be cleansed frequently. 

3. Aerial Impurities. — The atmosphere is the recipient of 
vast aggregate quantities of impurity, derived partly from the re- 
spiration of animals, partly from the combustion of enormous 
quantities of fuel, and partly from excremental dust. These 
impurities are suspended in the air till washed down by rains.. 
Thus rain is water which has washed a more or less dirty atmosphere. 

Melted snow coutains large quantities, of disease germs (bacteria); 
and drinking water has been found) with a million of these in a 
single p>op. 

Water may be thus the vehicle of diseases. A tumbler of water 
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of average purity contains 50,000 germs. Small-pox, measles, 
scarlatina, typhoid, typhus, whooping-cough, diphtheria, diarrhoea, 
yellow-fever, malarial fever, ague, and cholera are specially spread 
by water. Towns in Spain that had good water, but otherwise bad 
hygienic conditions, yet escaped in the last visitation of this disease. 

4. Destruction of Germs. — Particles of contagion must enter 
our system either by an open wound, or with food, or drink. In 
the latter case they must thus enter either with milk or water. 
Even boiling will not kill some of these germs of epidemic or zymo- 
tic diseases ; and there are very few poisons which destroy them. 

5. Cleansing Filters.— Sometimes the whole filter-bed of 
reservoirs has become infected with typhoid germs, through the 
filters not having been cleansed for a long time. 

Boiling or scraping the surface of charcoal blocks in domestic 
filters is not sufficient to remove danger, and these blocks do not 
take away all the dissolved impurities of the water. But the best 
filters do this, removing dissolved lead, iron, &c, from the water. 

6. Tests of Good Filters.— Good filters must satisfy the 
following conditions: — 

(1) They must allow of the old filtering medium being replaced, 
and at small cost 

(2) The filtering surface must be large, to give a good flow ; and 
the filtering medium must retain its purifying power for a fair length 
of time. 

(3) The filter must not contain anything that will communicate an 
injurious or offensive quality to the water. 

(4) It must arrest microbes, suspended matters, and noxious 
matters in solution, such as sewage or metallic poisons, and deleteri- 
ous gases. 

NOTES OF A LESSON ON FILTRATION. 



Matter. 



I. Filtration.— 

From previous lessons, in which 
reference is made to "Solution" 
and "Suspension," children will 
understand that water may have 
substances in it which we cannot 
see, and others which we are able 
to see. 

In this lesson we want to separate 
the soluble and insoluble substances, 



Method. 



Briefly remind class of experiments per- 
formed in previous lessons to abstract 
salt from a solution of it, and if possible 
obtain some vessels containing salt m solu- 
tion, and sand in suspension. 

Obtain vessel and glass funnel, also 
several filter -papers. Show that filter- 
papers are simply ordinary blotting-paper, 
and explain their construction. The par- 
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Notes op a Lesson on Filtration.— Continued. 



Matter. 



such as salt and sand (more par- 
ticularly sand), from water by fil- 
tering the latter. 

Insist on the difference between 
particles of salt being held in solu- 
tion, and of sand in suspension, by 
showing that while the solution all 
passes through the tilter-paper,leav- 
ing no sediment behind, this is not 
the case with the particles in sus- 
pension. 

Also let the children taste the 
salt water after it has passed 
through the filter-paper. Instead 
of sand, use also a little poiodercd 
charcoal, and the result will be 
more striking still, visibly. 



II. Importance of Water being 
Properly Filtered — 

To remove suspended matters; 
ordinary filters will not remove 
matters in solution. 



HI. How to make a Simple 
Filter— 

This will consist of, 

(1) A containing vessel. 

(2) Layers of filtering materials, 



Method. 



tides composing the paper are not com- 
pressed, and no size is used in their manu- 
facture. Hence liquids can ooze through 
them. Fold filter-paper and place it in 
funnel, underneath which fix a receiving 
vessel. Pour in the water, after having 
stirred up the sand, so that it is suspended 
freely. See fig. p. 192. 

Water oozes through in drops. The 
sand, being composed of grains, cannot 
pass through the paper. After the water 
has all passed through, show sediment of 
sand on filter-paper. If water is not clear 
some small grains must be left floating in 
it. Filter again, using fresh paper, until 
the water is practically clear. 



Toll the class that as rain descends it 
washes down, and holds suspended in it, 
grains of soot and dust 

In flowing over land and through rocks 
it dissolves salts. Simple filtering, as in the 
last experiment, would not suffice to make 
water tit for drinking. 



Obtain large-sized flower-pot. In the 
hole at the bottom insert a small piece of 
glass tube, and over the hole put a piece 
of sponge. 

On the bottom of the pot place a layer 



finer and finer, from top to bottom! ! of *» S 1 ™ 1 : 0ver **** a ***? of cha f- 

r coal ; over this, a layer of line, clear sand ; 



and again over this, another layer of gravel. 
Put water in, and let children see it 
filtered. 



67. STIMULANTS. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Stimulants: What they are.— The word "Stimulant" 
is derived from the Latin verb "stimulo," I stir up, excite, or spur. 
It is applied to anything which increases the natural function of any 
part of the body. 

The chief stimulants are tea, coffee, cocoa, and alcoholic drinks. 

A stimulant whips up, or spurs on, a function of the body; but 
it does not add to the store of force in the body. It increases the 
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expenditure, but does not add to the income. The income must 
have already been stored up in an accumulated fund for the stim- 
ulus to draw upon. 

2. Degrees of Action. — The degrees of action of a stimulant 
are: — 

(a) Slight. 

(b) Moderate, somewhat greater than the preceding. 

(c) Excessive. 

(a) Slight. This degree of stimulation wakens up the activity 
of the part of body affected. Tissue-change is quickened, but without 
exhaustion following. No marked reaction ensues after this degree 
of stimulation. 

(b) Moderate. In this advanced degree of stimulation the 
activities of the part of the body affected are fully awakened. This 
excitement is followed by an unhealthy exhaustion, from which, 
however, in due time there is complete recovery. 

(c) Excessive. In this degree of stimulation a strain, or too 
active or too prolonged irritation of the part affected, is induced. 
Unhealthy exhaustion follows, which requires prolonged rest to 
restore the natural function. Permanent injury may follow exces- 
sive stimulation. 

3. Stimulants Unnecessary. — The lower animals do not 
require stimulants, but may become fond of them. Healthy human 
beings do not absolutely require them, but several are in general 
use, e.g. tea, coffee, alcohol, &c. 

4. Pood. — A Food is something which can supply one or more 
needed constituents of the body. Over supply of food leads — 

(1) To the rejection of part of the food, or, 

(2) To the storing up of imperfectly elaborated food-products. 

Too much physiological work consequently thrown on the various 
organs of excretion may thus lead to disease, temporary or perma- 
nent. 

5. Beverages. — Water is necessary to dissolve foods, and for 
the various tissues, to the extent of about three pints per diem on 
the average. Water is insipid, and hence the too general use of 
other beverages. 
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68. THE MANUFACTURE OF BEER 

SPECIAL INFORMATION FOR THE TEACHER. 

FIRST GENERAL SKETCH. 

1. Alcohol — Tbis is the name of a fluid which is the most 
characteristic and important constituent in malt liquors, wines, 
and spirits. It is only found free in nature in infinitesimal quan- 
tities, but is formed in the changes wrought in sugary (saccharine) 
solutions by the action of yeast. Any such substance as yeast, 
which sets up a change in other substances, is called a " ferment." 

2. Fermentation. — All substances in nature are built up of 
one or more out of seventy simple substances, or elements. Thus, 
gold and all other metals consist of one element, but "compound" 
bodies, like sugar, consist of more than one " element." 

By the combination of different numbers of the elements in 
different ways, different substances are built up. Thus the words 
ON, NO; NOW, WON, and OWN; DARE, READ, DEAR; 
differ from one another in meaning and in use. Each of the three 
groups in all respects gives different words, though compounded of 
the same letters. So the same elements, even in the same propor- 
tions, may by different arrangements produce substances of totally 
different nature and properties. 

Thus, the elements of which grape-sugar is made up may be so 
re-arranged as to produce carbonic acid and alcohol. 

C 6 H 12 6 = 2C0 2 H 6 + 2C0 2 
(Grape-sugar.) (Alcohol.) (Carbonic acid.) 

which haay be read thus : 

"Grape-sugar becomes alcohol and carbonic acid." 

This action is brought about in saccharine solutions by the 
action of the vegetable ferment, yeast (Torula cerevmce). 

In brewing beer, — barley, with or without the addition of sugar, 
is used for giving the saccharine solution. But the starch of the 
barley is first converted into sugar by malting. This sugar is then 
converted into alcohol by fermentation. 

3. Malting. — The dry barley is first made to absorb water in 
order to swell out the starch grains, and make the barley fit to 
sprout or germinate. This is done by steeping it in cold water. 

The swollen grains are then spread out equally over a malt-house 
floor, which is kept at an even temperature by artificial heat. 
The barley has thus had given to it the two necessary conditions 
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of growth, viz. warmth and moisture. It accordingly sprouts and 
begins to grow. To keep the growth uniform throughout the mass, 
and to prevent it becoming too rapid in the layer next the heated 
floor, the grains are turned over at regular intervals for about ten 
days by means of wooden shovels. 

When this process of growth, which is an entirely natural one 
under artificial conditions, has converted the starch into sugar, it is 
suddenly stopped by heating or roasting the grain in a malt-kiln. 

4. Mashing and Brewing. — The converted barley, or malt, is 
next crushed or ground between iron rollers, so that the hot water 
to be used on it in mashing may extract all its juices into the 
infusion. The hot water in which the malt is now steeped, dissolves 
out the sugar, and is changed to a light brown colour and sweet 
taste. It is now called " sweet wort." 

This is next boiled in a copper with hops; the latter are used to 
add a bitter taste and keeping qualities to the beer. 

The flowers of the hop plant yield a volatile oil, which gives a 
special flavour to beer. There is also obtained from the hop flowers 
about 10 p.c. of their weight of a bitter principle called lupuline. 

The liquor is now cooled and run into a fermenting vat. Yeast 
is added, which causes the sweet wort to " work " or ferment, with 
the result of producing out of sugar — 

(1) Carbonic acid gas, which mostly escapes; and 

(2) Alcohol, which is left behind in the beer. 

5. Yeast. — This is the name given to minute living, vegetable 
cells, found either free or connected together. It is a minute 
fungus, and is known as the yeast plant. 

It occurs floating dry in the air; and exposed sugary solutions, 
wherever they may be placed, soon begin to ferment owing to its 
presence. But the process is very greatly aided by adding a quan- 
tity of yeast to the solution. But if the sweet solution be first 
sterilized, i.e. if all life in it be destroyed by heat, &c, and if only 
well-filtered air have access to the solution, it will never ferment 
in the absence of yeast. 

6. Composition of Beer. — The average composition of beer 
per pint (20 ozs.) is 

Alcohol, l oz. This is equal to an alcoholic strength 

of about 5 p.c. 
Dextrin, sugar, hop extract, &c, 1*2 oz. 
Free acid, 25 grains. 
Salts, 13 grains. 



MALTING. 241 

69. MALTING. 

SPECIAL INFORMATION FOR THE TEACHER 

DETAILED SKETCH. 

1. What the Process is. — Malting consists in turning the 
starch of barley into sugar. Starch is insoluble, sugar is soluble ; 
so malting consists in turning an insoluble into a soluble substance. 

2. Stages. — The first process is wetting or steeping the barley 
from 48 to 60 hours in water, according to the kind of barley and 
the state of the atmosphere. 

The barley absorbs water, and swells, the starch grains expanding 
by taking up water. The water is applied from above in jets, and 
runs off by a waste-pipe beneath. The barley is next couched, or 
placed for five days on the heated floors, or "couches," of the malt- 
house. Under the combined action of the wet and warmth the 
grains begin to germinate, or sprout, as if they were sown in the 
soil. The process is checked by turning the sprouting barley over 
and over for a fortnight on the floor with wooden shovels, or by a 
" plough," to keep it off the warm floor. 

The next process is that of roasting in the kiln, to kill the grain 
and its sprouts. For light ales the roasting is slight, more continued 
for darker ales, and for stout and porter the grain is roasted as dark 
as toasted bread. The changes effected in malting barley are the 
following: — 

(1) The tasteless and insoluble starch has been turned into 
sweet and soluble sugar. 

(2) The barley has become sticky, like gum, or household prepared 
starch. 

(3) Part of the weight of barley is lost, some of the grain in 
sprouting turning to carbonic acid gas. 100 lbs. of barley make 
about 80 lbs. of malt. 

3. Sources of Supply. — The best barley is chosen for malt- 
ing, especially English that is bright in colour, not stained by wet 
weather in the harvesting, and that has been grown on light and 
dry soils. Germany also supplies a large quantity of good malting 
barley to us, as harvest weather there is less fickle than here. 

The barley is first screened to remove adulterations (dirt, stones, 
other seeds, shrivelled or light grains of barley, broken grains, &c). 

4. Later Processes. — When the malt has been made, it is 
crushed between iron rollers, so that when mashed, in brewing, the 
soluble sugar may be the more readily dissolved out by hot water. 
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70. BREWING. 

SPECIAL INFORMATION FOR THE TEACHER 

DETAILED SKETCH. 

1. What Brewing is. — Brewing is the process of making 
beer (ale, porter, or stout) from malt, sugar, and hops. 

2. The Stages. — The tirst process is mashing. Malting con- 
verted the starch of the barley into soluble sugar. We now have to 
extract this sugar. The malt is put into the mash-tub, which has a 
movable false bottom, pierced with holes to allow the water to drain 
off without carrying away the malt with it. It is here steeped in 
hot (not boiling) water, and stirred from time to time, so that the 
" sweet wort " or malt extract, may carry off the dissolved sugar. 
To get all the juices of the malt a second mashing is made for 
"table" ale. The next process is boiling in coppers, with hops to 
add a bitter taste and " keeping " properties. 

We next come to fermentation, which turns the sugar into car- 
bonic acid and alcohol, with the aid of yeast. The cooked, boiled 
liquor, with added yeast, is left to "work." That is, the yeast, 
Which is a plant, multiplies and grows at the expense of the sugar 
in the liquid. 

The yeast plant is an alcohol factory, and converts the raw 
material, " sugar," into the manufactured article, " alcohol," and the 
waste product, carbonic acid. Some of the latter escapes into the 
air; the rest is held in solution in the beer, and gives the sparkling 
taste to it. 

The multiplied yeast on the top, consisting of a whitish-brown 
froth, is skimmed off; and the liquor put into casks, or barrels, to 
continue its fermentation. When this has ceased the bung is closed. 

3. Changes in the Malt.— The changes effected in the malt 
in brewing are the following: — 

(1) A solid, soluble (sugar), and a solid, insoluble (starch, 
gluten, &c.) food, have been converted into a liquid. 

(2) Malt gum is made, which is left in the beer. 

(3) Sugar has become alcohol and carbonic acid. 
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71. WINES. 
SPECIAL INFORMATION FOR THE TEACHER. 

GENERAL SKETCH. 

1. What Wines are. — Wines are properly made from grapes. 
These contain about 80 p.c. of water, and 17 p.c. of sugar, gum, &c, 
a small quantity of acid, and a little nitrogenous or flesh-forming 
matter (1 p.c). In addition, there is some (^ p.c.) mineral matter, 
phosphorus, lime, &c. 

2. Port Wine. — But port wine contains only a fifth of the original 
nitrogenous substance ; only 4 p.c. of sugar instead of 17 in grapes ; 
rather less mineral matter; less water than before; but there is 
In addition about 18 p.c. of alcohol. 

3. Wine Making. — These changes are thus brought about : — 
The grapes are pressed by rollers, or presses, or with bare feet. 

The liquor is set to ferment in vats; the yeast is skimmed off, and 
the wine run into casks, to clear or fine by the settling down to the 
bottom as sediment of the remaining yeast. It is then drawn off 
into fresh barrels, and brandy is added to keep it from turning sour, 
that is, to keep it from a second or acetic fermentation. 

4. Kinds of Wines. — There are many fermented wines, named 
from the fruits from which they are made, or the country of their 
origin, e.g. port from Oporto, sherry from Xeres, claret from Medoc, 
and British wines, as elderberry, currant, gooseberry, orange, &c. 
The alcohol formed during the process of wine making extracts the 
red Colouring matter from the skins of the grapes used, and turns 
the wine red. White wines are formed from white grapes. 

5. Characteristics of Wines.— Wines differ very much in 
their composition, taste, and aroma or bouquet. The proportion of 
alcohol which they contain varies according to the kind of wine. 
Port and sherry contain about 20 p.c. and even 25 p.c. Clarets 
and lighter wines contain on the average about 13-14 p.C, but each 
different sort varies in strength. 

6. Ethers, &C. — In addition to alcohol we find in wines various 
ethers, which give the bouquet to wines. There are besides certain 
extracts, sugars and salts. 
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72. WINES. 
SPECIAL INFORMATION FOR THE TEACHER. 

DETAILED SKETCH. 

Different Kinds of Wines: 

1. Clarets. — These are French red wines from a district north of 
Bordeaux in the south of France, near the mouths of the rivers 
Garonne and Dordogne, and along one side of the Gironde. 

The vine is cultivated here to great perfection: the proprietors 
in some cases owning only one or two rows of vines on other large 
properties. The vines are trained low, and exposed as much as pos- 
sible to the sun. 

When the grapes are gathered they are placed in a vat, and allowed 
to ferment. The fermentation is continued in casks, and the wine 
is not bottled for two or three years. 

These wines have less acidity than other French wines. 

2. Burgundy. — Burgundy wines are made in the central districts 
of France : they are light, red or white wines, with more saccharine 
matters than the preceding. 

3. Champagne is produced in the departments of the Loire, Jura, 
and the Maine (the latter is part of the old province of Champagne), 
around the towns of Reims and Epernay. 

Both black and white grapes are used in making champagne. 
The wine is made to undergo a second fermentation in bottle, and 
is then stored in very cold cellars. 

4. Sherry. — This is a Spanish wine obtained from the district of 
Xeres, from which it takes its name. Its value depends very greatly 
upon its age. 

5. Ports. — Ports are grown in the north-east of Spain, and the 
south-east of France on each side of the Pyrenees, and in the upper 
Douro, about fifty miles from Oporto, from which town they derive 
their name. 

6. Marsala is made in Sicily. The southern aspect, volcanic soil, 
and good climate of Sicily are especially suited to the cultivation of 
the vine. 
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73. ALCOHOL. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. "What it is. — Alcohol is the active principle of all fermented 
and distilled liquors, such as: — 

(1) Fermented Liquors. — Ale, beer, porter, wines. 

(2) Distilled Spirits. — Gin, brandy, rum, whisky. 

The latter may be obtained from the former by distillation. 

The term " alcohol " is an Arabic one, at first employed to denote 
a fine powder, and afterwards a subtle essence, and then the 
"spirit of wine," or the active principle of wine. 

2. How Made. — "Home-made" wines are made from the juices 
of fruits, yeast, and a solution of sugar, all set in a warm place to 
ferment. 

If a bowl of wine in the making be set aside, it will be seen to give 
off bubbles of gas. When this stops a scum rises to the top, and 
a deposit forms at the bottom ; and the liquid is now sharp and 
pungent, and less sweet and luscious. 

That is, yeast has been formed, and sugar has been converted into 
alcohol and carbonic acid gas, as roughly expressed in the equation : 

Sugar ( + little yeast) = alcohol + carbonic acid ( + much yeast). 

The first quantity of yeast would come from invisible yeast germs 
floating in the air, unless we add the yeast directly. 

The Greeks forbade the use of wine to women and children ; and 
the Arabs confined the use of alcohol to chemical and medicinal 
purposes, as for dissolving gums, &c. 

3. Fermentation. — This is the process by which sugar is con- 
verted into alcohol and carbonic acid, &c. 

All sugars are not alike : there are two groups of these: — 

(1) Malt, Cane, and Milk Sugars. 

(2) Grape Sugar, or Glucose. 

(1) These have a little less proportion of the elements of water in 
them than No. (2). 

This sugar is the raw material to be manufactured into alcohol : 
the living agent is the yeast. 

If we take a bottle of water, and add to it sufficient molasses to 
give a deep brown colour, we have a "saccharine solution." Add 
yeast, and allow the whole to stand in a warm place. We have now 
all that is necessary for fermentation. The saccharine solution is 
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the " nidus " or nest, and the "pabulum" or food of the yeast cells; 
and the warmth is a necessary condition for their reproduction, and, 
with this, for the breaking up of the saccharine solution into alcohol, 
carbonic acid, &c. 

4, Yeoat* — This is, a, microscopic fungus, or plant pf one cell. 

It is a living vegetable organism, 
depending on fixed conditions of 
temperature, food, $c., for \t& life 
and functions. 

It could hardly be simpler in struc- 
ture, consisting of a cellulose wall, 
and proteid or protoplasmic con- 
tents. In other words, it is a sac 
filled with living, and almost struc- 
tureless, jelly. 

This feeds on the sugar, and 
breaks it up, converting it into 
alcohol, until the alcohol produced 
itself stops the further fermenta- 
tion by killing the yeast plant that produces it. 

5. Distillation. — Alcohol is lighter than water, and more vola- 
tile } that is, it turns to vapour with less heat than water requires. 
If wine, therefore, be heated, the spirit or alcohol will conie off first. 




&^j# ip* 




Yeast Cells (ferment) growing during 
forty-eight hours: (a) magnified 200, and 
(b) 400 diameters. After Beale. 




Still for preparing Distilled Water. 



If this be done in a retort, and the distilled vapour be made to 
pass through a tube kept cool, the vapour will condense and become 
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liquid. This is not pure alcohol, as some of the water came off as 
vapour with the alcohol. It must be, therefore, redistilled. 

This can be done till 96 p.p. of the distillation product is pure 
alcohoL The remaining 4 p.c. of water can only be abstracted with 
lime. 

" Proof spirit " = 49*24 p.c. alcohol and 50*76 p.c. water, or nearly 
equal quantities of each. 

Pure alcohol is a clear liquid made up of carbon, hydrogen, ancj 
oxygen (C 2 HqO). It is lighter than water, and has a penetrating 
smell. It has never been frozen, but it becomes somewhat thicker 
when exposed to the most intense cold. It burns readily, giving 
intense heat, but little light and no smoke. 

Pure alcohol acts as a poison if swallowed, causing violent irrita- 
tion of the stomach ; and paralysis of the brain may quickly follow. 

The non-physiological uses of alcohol include its employment for. 
thermometers to record low temperatures; for preserving organie 
substances by hardening them and abstracting water from them; 
for burning in spirit-lamps; and as a solvent of resinous and other 
substances not soluble in water. 

6. Properties of Alcohol: 

I. Physical. — (1) Inflammable, burning with pale-blue flame, free 
from smoke ; hence the use of the spirit-lamp. It gives much heat 
but little light. 

(2) It has a very great affinity (attraction) for water, and is hence 
used to preserve animal substances by withdrawing all their water? 
as in natural history collections, &c. This can be shown by adding 
alcohol to white of egg, which changes the mucilaginous semi-fluid 
jelly to a stringy and solid substance, coagulating the albumen. 

(3) It dissolves resins, gums, india-rubber, essential oils, &c, in- 
soluble in water. 

(4) It" has never been frozen, so is sometimes used for ther- 
mometers. 

(5) It is colourless, transparent, pungent, volatile, with charac- 
teristic taste and odour. 

II. Physiological. — (1) Absolute alcohol acts as a poison when 
swallowed. 

(2) It checks perspiration, if taken internally. 

(3) If taken mpre than moderately it ultimately diverts the blood 
currents to the internal organs (heart, liver, &c); weakens muscular 
action ; produces inflammation ; reduces the temperature ; exhausts 
the heart by over-stimulation; irritates the stomach, and impairs 
digestion. 



248 DOMESTIC ECONOMY. 

74. SPIRITS. 
SPECIAL INFORMATION FOR THE TEACHER. 

DETAILED SKETCH. 

1. Distillation. — Spirits are obtained by the distillation of 

alcoholic liquors. The process of distillation can be easily imitated 
by boiling water in a retort. See fig. p. 246. 

The steam or vapour passes into the cool neck of the retort, and 
there changes, or condenses, into water again. If this liquid be col- 
lected, we find we have pure water, all impurities which are not 
volatile having been left behind in the retort. 

2. Blinds of Spirits.— These include brandy, whisky, rum, and 
gin, all known as ardent (or burning) spirits, from their action on 
the tongue. t 

Tha fermented liquor from which they are manufactured is first 
boiled in a copper. The alcohol, having a lower boiling point than 
water, or being more vola- 
tile, comes off first. It is 
still, however, mixed with 
some vapour of water which 
has passed off with it, as 
water evaporates, or turns 
into vapour, at all tempera- 

The mixed vapours pass 
DUtmtm Appuntu ' 1,to ^* e "worm" of the 

"still." 

This is a long and coiled pipe kept at a low temperature to assist 
condensation, by cold water outside of it This cold brings the 
vapour into a liquid form again. It is again distilled, to separate 
it from some of the remaining admixture of water. 

Sometimes the spirit is made from potatoes and other vegetable 
matters, which are allowed to ferment. These under distillation yield 
what is known as "silent spirit," which, by addition of varying 
flavouring matters, is sold as brandy, gin, rum, or whisky. 

Brandy is generally obtained from the distillation of wine ; gin 
and whisky from fermented wort. The gin is flavoured with juniper. 

Rum is obtained by distillation of molasses. 

AH these agree in the larpe proportion of alcohol which they con- 
tain, viz. from SO to 60 p.c. 
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Gin. — This is made out of plain spirit, which passes into the hands 
of the rectifier for purification. It is said not to improve with age. 
It is sold sweetened and unsweetened. "Hollands" is a Dutch 
spirit. 

Brandy. — This has obtained the name of eau de vie, and is prin- 
cipally made from white wines in winter time, by abstraction of the 
watery part of the wine. From 5 to 9 hogsheads of wine are re- 
quired to make 1 of brandy. 

Whisky is a corn spirit, or distillation from the finest malt that 
has been previously carefully dried in the malt kiln. It is made in 
Scotland and Ireland, especially in Dublin. 

Rum is principally made in Jamaica and Demerara. It is mainly 
the product of the fermentation of the juice of the sugar-cane, being 
made from the molasses of the sugar-cane, after sugar has been first 
made. 



75. COMPARISON OF BEVERAGES. . 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Milk. — Water is made up of hydrogen and oxygen, and may 
therefore be represented by the two letters chemically representing 
these two constituents, hydrogen and oxygen, (H 2 0). 

Milk is mostly made up of water, carbon, and nitrogen, and may be 
roughly represented by four letters H, O, C, and N. 

Both the carbon and nitrogen are also found in flesh, so that this 
would lead us to expect that milk would be useful to build up the 
body, or act as a flesh-former. 

This must be the case, since a child for the first twelve months 
lives almost entirely on milk, and increases greatly in size and weight 
on this diet alone. 

But this child also does muscular work; so that milk must be a 
force-giver as well as a flesh-former. 

Further, the child constantly keeps warm, though as constantly 
losing heat ; therefore milk must be a heat-giver as well as a flesh- 
former and force-producer. The last result depends indeed upon 
the first : the heat being converted into force in the body. 

No substance is a true food which does not serve one, two, or all 
three of these functions. Milk serves all three, alcohol none of these. 

All these results can be measured, thus: — 18 grains of new-milk 
will give heat and force enough to raise ^ ton weight a foot high from 
(737) - R 
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the ground. Alcohol, on the contrary, would lower the heat of the 
body as a whole, and prevent the full expenditure of muscular 
strength. 

A pint of new-milk costs on the average 2d. A pint of skim-milk 
Id., and with the addition of a little suet this is equal in all respects 
as a food to new-milk. A pint of beer costs 2-3rf., and contains 
comparatively little nourishment.' 

2. Tea.— This in the dry state consists of about 3 p.c. of a crystal- 
lised salt called theine; 15 p.c. of cheesy matter (casein); 18 p.c. of 
gum, a little fat and sugar; more 
vegetable or woody fibre; and an 
astringent substance called tannin. 
The tea is taken for the sake of 
the theine. The other ingredients 
are mostly solid foods, but the 
quantity of dry tea used at a meal 
is so small that the flesh -forming 
function of tea is insignificant. 
Its principal uses are: — 

(1) To moisten the skin by pro- 
moting perspiration. 

(E) To act as a soother, or 
sedative, to the nervous system. 

Alcohol, on the contrary, dries 

the skin, and excites the nervous 

system. 

(3) Tea also gives greater force to the body, by making the food 

eaten yield up the strength in it; not by giving strength from itself. 

It should, therefore, be taken with or after food, but not on an empty 

stomach. If it be taken without food it gives a gnawing sensation 

to the stomach, because there is no food for it to act upon. On the 

other hand, the tannin in it acts as an astringent on fleshy foods, and 

makes the fibres hard and indigestible. It should therefore not be 

drunk with meat. 

As theine is the ingredient in tea required for the purposes for 
which tea is taken, and not the flavouring from aromatic flowers of 
plants used in " best teas," the lower and middle priced teas are as 
useful as the dearest. For dietetic purposes, all genuine teas possess 
almost the same amount of theine; so that a 2a. Congou is as useful 
as Russian caravan-tea at 40*. the lb. 

A pint of 2#. tea, without sugar and milk, costs Jrf.; with sugar 
and milk, \d.\ a pint of beer, 1-M, 
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3. Coffee. — This contains a substance like theitie, known as 
caffeine, for which the coffee is principally taken ; and, in addition, 
most of the other substances found in dry tea. It cicts on the body 
somewhat like tea, therefore, but dries instead of moistening the 
skin. If coffee be used, therefore, it should be corrected by the occa- 
sional use of tea. It also produces wakefulness if taken late in the 
day. See fig. p. 61. 

4. Cocoa and Chocolate. — These act much like tea and coffee, 
but contain very much larger quantities of fatty matter, to the extent 
of from -J to J of their weight. But both are taken principally for 
their action on the nervous system. 

These are dearer to purchase than tea or coffee ; but, taking their 
nutritive value into account, they are cheaper, as they contain fatty 
and other food materials. A large amount of work can be done on 
a pint of cocoa or chocolate. 

A pound avoirdupois, or 7000 grains, of cocoa or chocolate, un- 
sweetened, contains nearly 4000 grains of carbon, or more than 
half of it, and 140 grains of nitrogen. The carbon, moreover, is in 
such a state that it can be used up in the body to produce heat, and 
the nitrogen to produce muscle. But there is no nitrogen at all in 
alcohol, and the carbon in it is not in a state to give heat or form 
flesh. 

76. COCOA. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Introduction. — Cortez and Pizarro found cocoa largely in use 
among the Mexicans and Peruvians, and learning its virtues there, 
introduced it into Europe. The West Indian drink was fashionable 
in London under the name of chocolate as early as 1656. 

2. "Where Grown. — Cocoa " beans " are of the shape of ungainly 
thick almonds, and come from Brazil, Surinam, Grenada, Venezuela; 
Trinidad and other of the West Indian Islands, and Cc/lon. 

3. How Manufactured.— The beans are first taken to the 
roasting room, where, ranged along the sides, are roomy revolving 
cylinders hung over coke fires. In these the beans, from which all 
palpably imperfect specimens have been picked, are carefully roasted, 
a process upon which very much depends. 

The mills being warm, the fatty part of the cocoa-nib, or Cocoa 
butter, is partially freed, and the hard dry nib iB thus reduced by 
grinding to an oleaginous paste, which is further ground to a finer 



paste of a cream-like consistency. For storing purposes this paste 
is poured into cold moulds, from which it emerges in solid blocks of 

Having been sufficiently heated in roasting, a process lasting about 
two hours, the Cooked berries are cast iuto a hopper, whence they are 
made to descend by means of a conduit to the floor below. 

Here the husks are removed by passing the beans through rollers 
placed a quarter of an inch apart, and furnished with tiny knives 
which break and remove the outer covering without injuring the nib. 



After all fragments have been removed by winnowing, the cocoa 
nibs are conveyed to the mills, where they are crushed into choco- 
late, heat being applied for the purpose of liquefying the oil. 

To prepare "pure concentrated cocoa," the solid blocks of pure 
cocoa are broken, ground many times, and passed through sieves 
with 2000 holes to the inch, securing perfect fineness. 

4. Properties of Coooa.— Amongst the reasons which deter 
many persona from drinking cocoa are ita richness and indigesti- 
bility, arising from the presence of the natural oil, or " cocoa 
butter," which is largely contained in the cocoa berry. This excess 
of oil is now removed, and we have a clear, palatable, refreshing 
drink, almost as fluid as tea or coffee, yet preserving its own full 
strength and pleasant aroma. 

5. Lakola. — A special kind of chocolate is now prepared called 
la kola, the product of the West African kola-nut. 
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The tree is not in full bearing till its tenth year. There are two 
collections in the year. 

The seeds are removed from the husk and freed from the skin. 
They are carefully picked over, and heaped up and kept from con- 
tact with the dry air by means of leaves. 

The kola-nut is an important food product. It contains a larger 
percentage of caffeine than even coffee itself, and much nitrogenous 
matter. 

It is prepared as chocolate, and is very sustaining and restorative. 

6. Malted Cocoa. — The useful food products of malt are pre- 
pared as dry extract of malt, and as malted milk. 

The former is soluble, very nutritious, assists digestion in persons 
of weak habits, and in the making of bone. 

The latter is a good food for infants and invalids, as it is palatable 
and nutritious. 

In addition there are special preparations of malted cocoa, consist- 
ing of a mixture of these two substances. 

A COMPARATIVE SKETCH. 

We may sum up the results of the above investigation of beverages 
as follows : — 
► (1) Milk makes flesh, heat, and force. 

(2) Tea cools, soothes, and makes food more strengthening. 

(3) Coffee mostly acts like tea, but dries the skin and keeps one 
wakeful. 

(4) Cocoa and chocolate act like tea and coffee, but also fatten 
the body. 

(5) Alcohol does not make flesh, heat, or force. It lowers the 
temperature of the body as a whole, and excites the nervous system. 



77. FUNCTIONS OF ALCOHOL. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Introduction. — Alcohol cannot be obtained pure by a single 
distillation. Some vapour of water passes over with the alcohol. 
This first stage yields " proof spirit," containing 49 p.c. of alcohol 
and 51 p.c. of water. By further distillation of this we get "rectified 
spirit," containing 90 p.c. of alcohol and 10 p.c. only of water. To 
get rid of the remaining water we treat the rectified spirit with 
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lime, or some other substance which will Absorb, and thus abstract, 

the water. 

2. Is Alcohol a Food?— Pure alcohol will not directly assist 
in building up any tissue of the body, as it is non-nitrogenous, and 
contains no elements which can build up either flesh or bone. 

Bum, wines, and especially beer, do contain such elements, but in 
such small proportions that their value as food is inconsiderable. 
1 lb. of beef has as much nutriment in it as 156 lbs. of port wine. 
A glass of beer has no more food in it than as much flour as would 
lie on the point of a pen-knife, 

3. Slight Use of Aloohol— Small quantities of diluted alcohol 
are said to promote the functional activity of the stomach, heart, 
and brain. The blood-vessels of the stomach are stimulated, more 
blood flows through them, and more of the digestive juices are 
secreted. The muscular contractions of the stomach are also stimu- 
lated. The pulse becomes somewhat full, and shows more vigour 
in the heart's contraction. More blood is circulated through the 
system. The action resembles the effect of oil thrown on a fire in 
making it burn more brightly and quickly for a time. If this action 
on the system by alcohol be slight, and if it take place in adults, it 
does not seem to be followed by any appreciable reaction, but it is 
unnecessary in a healthy person, and liable to lead on to more than a 
slight use of alcohol. 

4. Moderate Use of Alcohol— Taken in larger, but still 
moderate, quantities these actions are increased; they are carried 
to the limits of compatibility with full health and speedy return to 
healthful repose of the organ affected, and are still more open to 
danger than the preceding. 

5. Immoderate Use. — Taken beyond moderation, the stimu- 
lation is followed by exhaustion. The circulation in the stomach 
becomes less active, and the secretion less healthy. The heart and 
blood-vessels are more relaxed ; the superficial vessels dilate, causing 
a lowering of temperature; the brain ceases its healthy action, and 
lassitude and drowsiness supervene. 

6. Excessive Use of Alcohol.— In still larger quantities 
these various injurious effects become more marked. The brain 
loses its control over the nerves and muscles, and all intellectual 
processes become impossible. Finally i nsensi bi lity becomes complete. 

7. Prolonged Use of Alcohol. — The prolonged use of 
slightly excessive quantities of alcohol, never large enough to induce 
unpleasant symptoms, is very dangerous. 
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Habitual frequent "nips" of spirits lead to suffering in every 
organ of the body. The vessels of the stomach become permanently 
engorged with blood ; the stomach 'walls are thickened, and the 
stomach juices impoverished. The liver is first irritated, then 
thickened, and stagnation of the blood, which should flow from the 
intestine through the liver to the heart, ensues. The vessels become 
brittle; and healthy tissue in every organ is replaced by weak and 
imperfectly elaborated tissue. The duration of life is much short- 
ened, and this shortened life is also made unhappy and unhealthy. 

Even those who only slightly but constantly exceed moderation, 
thereby induce changes in their system which ultimately have an 
injurious effect. 



78. ALCOHOL AND DIGESTION. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Salivary Digestion. — Small quantities of spirits produce no 
effect upon salivary digestion, but large quantities arrest it. Very 
small quantities of wine impede salivary digestion, and small quan- 
tities arrest it. This is due to the acid present, and the inhibitory 
or retarding effect is entirely removed if the acidity be neutralized. 

Sound beers, if taken in moderate quantity, interfere very little 
with salivary digestion, and the effect of malt liquors in general 
depends on the amount of acid present in them. 

In slight quantities the secretion of saliva is excited by alcohol ; 
with habitual excess the secretion is permanently lessened and im- 
paired. 

2. Gastric Digestion.— Spirits only impede this function 
when taken in excess. Thus 5 p.c. of proof spirits with water does 
not usually retard gastric digestion, and in certain cases may quicken 
it by stimulating gastric secretion, but the alcohol hardens muscular 
fibre of food. 

Wines, and specially sherry, have a much more marked inhibitory 
effect. Small quantities, as a single glass, would probably, by their 
stimulating properties, quicken gastric digestion. 

Beer, if taken in more than quite small quantities, inhibits or 
retards, the process of gastric digestion. 
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79. GENERAL CONCLUSIONS ON USE OF ALCOHOL. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. In youth, when the organs are full of vitality, no good result 
can follow the use of stimulants. 

2. Unhealthy children may be benefited by the medicinal use of 
alcohol under medical advice. 

3. Healthy adults, living in the open air, do not require alcohol. 

4. Unhealthy adults and old people may derive benefit from the 
very moderate use of alcohol, under medical advice. 

5. When a quantity between 1 and 2 ozs. is taken every 24 hours 
by a strong healthy man injurious effects follow. 

These are, (a) Slight narcosis (action of narcotics). 
(6) Lessening of appetite. 

(c) Increased activity in the heart's action. 

(d) Greater dilatation of small blood-vessels, and 

escape of unchanged alcohol from the body. 

This shows that the limit of moderation for the average healthy 
man is l£-l£ oz. per diem. In woman, the quantity is smaller, and 
even some men cannot take these quantities without harm. 

(A wine-glass holds about 3 fluid ozs.) 

6. Spirits, wine, and beer are prejudicial under extreme conditions 
of cold and heat. 

7. Small quantities of alcohol exert little influence on bodily ex- 
ertion ; large quantities very soon arrest the power of work. Even 
"moderate" quantities are too large for the best expenditure of 
bodily work. 

8. Free use of alcohol very much lessens the power of resistance 
against hardship in war, &c. 

9. The use of alcohol is so dangerous to many in setting up a 
craving for more, that the safest course is to abstain from it, except 
under medical advice. 

NOTES OF A LESSON ON STIMULANTS. 

Apparatus. — Some malt and barley grains; a dried hop -flower; 
pictures of malting, brewing, and distilling of water in a retort. 



Matter. 



I. What Stimulants are — 

Articles which rouse or stir up 
some function of the body, without 
adding to its strength. 



Method. 



Ask class what we do to a horse to 
get it over the top of a hill, or make it 
begin to pull a heavy load. (Whip or spur 
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Notks OP A Lesson on Stimulants.— Continued. 



Matter. 


Method. 


Instances. — Tea, coffee, beer, ale, 
porter, English and foreign wines, 
spirits (gin, nun, whisky, brandy). 


it.) What would happen if we kept on 
doing so ? (It would exhaust the animal. ) 
Then does stimulating the horse add to its 
strength? (No ; it takes from it ) 


II. Halting— 

This consists in turning starch 
(of barley, wheat, &c.) into sugar 
to make it soluble. 

(a) The barley is steejxd in water. 

(b) It is roasted in a kiln. 

(c) It is crushed in a mill. 


Ask child to taste barley, and malt. 
What difference is there ? (One is sweet, 
the other not. ) 

(a) Show class a s}rrouting grain of barley. 

(b) Heat this on the hob, or bar of grate. 

(c) Crush it with a ruler. 


III. Brewing. Ingredients — 

(1) Malt and ho})s; or 

(2) Sugar and hops ; or 

(3) Malt and sugar and hops. 

(4) Yeast. 


Explain what is meant by ferwentation; 
why are beer, &c, called "fermented 
liquors?" (They have been made out of 
fermented juices of barley, &c. ) 

Ask child to taste hops. (Bitter.) What 
effect will they have on beer? (Make it 
bitter, and "keep" it.) 


TV. Alcohol— 

This is the strong spirit which 
comes into the liquid fermented. 
Like water it is colourless. It will 
excite, and intoxicate, and injure 
every function of the body. No 
one requires it, if healthy. It is 
not used by whole nations: it is 
abused by many. 


Ask class what bad effects they have 
seen from people taking alcohol. (Men 
fall down when drunk ; become violent in 
language and action, &c. ) 

Explain to class that the juice of the 
grape is not harmful till turned into wine. 


V. Wines— 

The fermented juice of grapes in 
many different countries, and parts 
of countries. So, many sorts of 
wine, sherry, port, champagne, 
&c. &c. 

Grapes grow only in hot coun- 
tries ; so we have wines from Spain, 
France, Italy, Cape of Good Hope, 
Australia, &c. 


What early mention have we of wines? 
(In the Bible.) Who is mentioned as taking 
it to excess? (Noah.) 

Explain that "wine" in the Bible is ap- 
plied to ?tn.-fermented juice of the grape, 
as well as to the fermented. 


VI. Spirits— 

These are alcohol and water. 
They are gin, rum, whisky, and 
brandy. All are made from vege- 
table substances. 

"Absolute spirit" is all alcohol. 

"Proof spirit" is half alcohol 
and half water. 


Alcohol will dissolve gums, resins, &c. 

It will intoxicate people taking it, and 
hurt every organ of the body. 

All are better without it, except as the 
doctor orders it, especially young people. 

.„ — ,  . .  T._ , . . . i i   
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80. PERSONAL CLEANLINESS. —THE SKIN. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What the Skin is. — The skin is an integument, or protec- 
tive covering, for the whole external surface of the body, forming 
an outer sac, which is continued inside the body to form an inner 
lining tube. It is a part of the external skeleton, and in the 
Crustacea is the harder of the two skeletons of the body, 

2. Its Parts (Structure).— It consists broadly of two layers: 
the dermis beneath, and the epidermis over this. The lower layer 
is fibrous, filamentous, sanguine, and nervous; the superficial 
layer is horny, bloodless, and insensible. See fig. p. 125. 

The lower layer furnishes gelatine when boiled, as it consists of 
connective tissue. 

3. Its Functions. — The skin is the organ of touch, including 
the sensation of heat and cold. This is the case all over the body, 
but in varying degrees of discrimination in different parts. The 
sensation is registered by means of a nervous system, sensory nerves 
being distributed to the dermis. 

4. Mucous Membrane. — At the apertures of the body the 
skin is replaced by mucous membrane, which is more delicate than 
the external skin, and lines all the interior cavities of the body, 
like the akin, with which it is really continuous, it consists of — 

(1) A deeper, fibrous, sanguine, and nervous layer; and, 

(2) A superficial, horny, bloodless, and insensible layer, called 
epithelium. 

The epidermis and epithelium are constantly growing in the 
deepest parts, aud constantly being shed at their surfaces. 

5. Modifications of Skin. — Nails, corns, and hair are meta- 
morphosed, or modified, cells of the epidermis. The bed of the nail 
is very vascular; the growing cells above it coalesce into nail. 

The hair consists of coalesced horny scales, at first wholly inclosed 
in a hair-sac, and springing from a papilla, the growing matter 
becoming developed into horny structure, and coalescing into a shaft 
of superficial epidermic cells. The shaft consists of pith or medullary 
matter, cortical substance around this, and cuticle made up of fiat 
horny plates. 

Two sebaceous glands open into the hair-sac. 

In the dermis are hair follicles, sweat glands, and sebaceous 
glands, which latter secrete fatty matters. 
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Corns arise from the thickening of the epidermis over the 
papillae, and are caused by tight and badly fitting boots in youth. 
Pressure irritates the papillae, and hence cutting the corn relieves 
pain by lessening the pressure. The best treatment is to soak the 
foot, remove the hard wedge-shaped piece of epidermis, and then 
wear well- fitting, and not too tight, boots. 

Corns are the thickening of the epidermis, induced by long-con- 
tinued or frequently-repeated pressure or friction. If neglected 
they may lead to immobility of the joints beneath, or effusion of 
blood from rupture of the small blood-vessels. 

Hard corns on the sole of the foot are most subject to pressure 
and friction, and the callosity can only be removed by paring or 
by the use of some solvent. The former acts only temporarily, and 
the latter, if strong, produces pain and inflammation. 

If the pressure be continued neither remedy can be effective. 

Inflammation is due to the pressure on the internal tissues, and 
is indicated by redness and by great throbbing. This can only he 
removed by removal of the offending cause, tight shoes, &c., and the 
pain relieved by a soothing application. 

Soft corns are generally produced by pressure and friction of the 
toes against each other while the feet are perspiring. These are to 
be removed by either surgical or chemical means ; the former by a 
pair of small sharp scissors, the latter by a solvent as before. 

6. Glands of the Skin.— The sweat glands are minute tubes 
3^3 in. diameter, £ in. long, lined with epithelium, and embedded 
in the dermis all over the body. They are coiled and interlaced with 
capillaries, which supply them with watery material from the blood. 

The total number is about two-and-a-quarter millions, being most 
numerous on the palms and soles, which fact suggests that the hands 
and feet require most frequent ablution. 

They are much influenced by the sympathetic nervous system, 
as is seen in the sweat of excitement, and the dry skin of fright or 
terror. 

7. Absorption by the Skin.— The skin slightly absorbs. 
Castaways have been saved from death by thirst, by sea-baths, and 
wearing wet clothes. Cod-liver oil is not unfrequently rubbed into 
the skin when the patient cannot take it otherwise. The skin also 
absorbs oxygen from the air, and gives out carbonic acid. This 
is the reason why, if the body were entirely varnished, death would 
ensue. 

The absorption is more rapid when the epidermis is removed, 
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as in burns, scalds, opened blisters, &c. Animal effluvia, germs of 
disease, &c., may then fall on the injured surface, and penetrate the 
system through the surface blood-vessels. Open wounds are, there- 
fore, very dangerous, and should be quickly covered up; and the air 
kept from blisters, which should not be opened. A superficial burn 
gives much pain, a deep burn little pain, but this latter is accom- 
panied with more danger to life. 



81. THE GLANDS OF THE SKIN. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Sweat — Sweat is the visible, or sensible, perspiration of the 
skin, and consists of water, carbonic and lactic acids. The sensible 
perspiration only takes this copious form under extreme muscular 
work, mental emotion, or when the external air is so overloaded 
with moisture, supersaturated, that it can hold no more. It is 
mixed also with animal extractive matters from the skin and seba- 
ceous glands, but the main portion always proceeds from the — 

2. Sudoriferous, or Sweat, Glands.— These consist of coiled, 
blind ends, meshed with capillaries, from which the watery exuda- 
tions of the blood pass, to be poured through the gland ducts to the 
outer surface of the skin. 

Workmen exposed to great heat and labour lose an extraordinary 
amount of water in a short time. The loss of an average man under 
average circumstances is about 10,000 grs. per diem. 

3. Loss of Heat by Evaporation.— The temperature of 
the human body remains nearly constant at 98° F. in summer and 
winter for two reasons : 

(1) In winter time, when more heat is lost by radiation and con- 
duction, less is abstracted by evaporation from the skin by perspi- 
ration, sensible and insensible. 

(2) In changing liquids into the gaseous form of matter heat is 
abstracted from the surroundings, to be locked up in the form of 
latent heat. 

4. Loss of Heat in the Body. — This is brought about when 
the sudoriparous glands secrete and exude their contents largely in 
summer, giving a copious evaporation. 

In winter the cold acts as a stimulant. This leads to the contrac- 
tion of the muscular fibres in the minute blood-vessels on the sur- 
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faces of the body. This contraction reduces their calibre and flow 
to the outside. 

Moreover, a larger amount of calorifacient oleaginous foods is 
taken in cold weather or climates than in warm. Compare the train- 
oil diet of the Esquimaux with the starchy rice foods of the natives 
of tropical climates. 

5. Excretion by Skin. — The skin is a continual source of loss 
to the blood in perspiration and sweat. 

Under ordinary circumstances there is no moisture visible on the 
skin, but there is moisture present; this is known as insensible 
perspiration. 

Under violent mental or bodily exercise, and in a hot, moist atmos- 
phere, this becomes sensible. 

On the average the skin gives out double the quantity of water 
excreted by the lungs, but only £g of the carbonic acid excreted by 
the latter. The sweat is acid and fatty, and entangles with it scales 
of the epidermis. 

The function of the sweat glands is to excrete the watery con- 
tents of the blood. This is spread out over the surface of the integu- 
ment, so that the heat of the body may be kept constant, notwith- 
standing the variations in the temperature of the external air. This 
is effected by the abstraction of heat from the body in states of high 
temperature, consequent upon the rendering heat latent in the change 
of the perspiration from the liquid to the gaseous form. 

Provided the air be dry, a man can resist heat sufficient to cook 
a beef -steak. 

NOTES OF A FIRST LESSON ON THE SKIN. 



Matter. 



I. Structure — 

The skin consists of two layers, 
upper and lower. 

(a) The upper layer is made of 
hard,horny scales,and has no nerves 
or blood-vessels. This layer can 
be separated from the lower in a 
blister, or scald from hot water. 
If then cut, it neither bleeds nor 
feels pain. 

( b) The lower layer contains nerves, 
blood-vessels, sweat glands, and 
hair-tubes. Clusters of fatty, or 
sebaceous, glands are in the lower 



Method. 



(a) Draw on black-board a diagram of the 
upper layer, and illustrate the scales by 
scraping small portion of arm with a 
knife. No pain is felt. If we insert a 
needle through upper layer only, no pain 
is felt, and no blood issues, because there 
are no nerves or blood-vessels. 

(b) Draw diagram of section of whole of 
skin, and let children copy. Explain that 
nerves and blood-vessels are so closely 
packed together, that there is no spot on 
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Notes of a First Lesson on the Skin.— Continued. 



Matter. 



Method. 



portion of this layer. Pain is felt, 
and bleeding takes place here. 



II. Modification!— 

(a) Nail. This is a thicker de- 
posit of the upper layer of skin, and 
is found at the extremities of the 
hands and feet. It consists of hard, 
horny scales, very compressed. No 
feeling nor blood can be obtained 
from it. 

(h) Hair. Contained in sheath 
in lower layer of skin. No feeling 
or blood.- 



III. Umb of Skin- 
fa) Ketps in Iveat. 
An extreme instance of a non- 
conducting service is seen in the 
coat of blubber which protects the 
warm-blooded whale from the cold 
of the icy Arctic seas. 

(b) Cools body by perspiration. 
Otherwise the heat generated in- 
side by food, by exercise, and fric- 
tion of muscles in movement would 
accumulate. We should then suffer 
as from heat in fever, when skin 
does not act unless we excite the 
sweat glands by sudorifics. 

(c) Protection for body against 
external heat, cold, and pain. When 
the skin is injured by burn, scald, 
or removal of blister, we suffer ex- 
treme pain. The more we rub the 
hands and feet in toil, walking, &c. , 
the thicker the outer padding and 
protecting skin become. 

(d) The suppleness of skin makes 
it a good containing vessel for or- 
gans beneath. 



surface of body where we should not feel 
if we insert a needle, except in the epider- 
mis and nails. 



(a) Draw from class what forms the 
covering of ends of fingers. {Nails. ) Ques- 
tion as to amount of pain when cut. 
(None.) Do they bleed? (No.) What 
does this show? (They are similar to upper 
layer, having no nerves nor blood-vessels.) 
Explain that there is yet a difference. 
Nails are hard, and will not bend easily. 

(b) Question as to where hair is found on 
body. Everywhere except palms of hands 
and soles of feet. Draw diagram of hair 
sheath. Let children copy it. The sheath 
is similar to the sheath for a sword. 



(a) Draw cluster of fat cells on black- 
board, and explain that the heat of the 
body does not pass through fat cells. 
Hence the skin keeps in some of the heat 
of the body. Let child place her hand 
near to, but not touching, the face. Feels 
heat. So all the heat is not stopped. 

(b) Question as to how boiling water 
throws off heat. Explain that when the 
body is too hot, blood throws out more 
perspiration, and body is laid under a thin 
film of water. Explain that sweat glands 
extract it from blood, and pass it through 
pores to surface of skin. Coil piece of 
string into shape of sweat gland. Explain 
how perspiration keeps body cool. 

(c) Ask how a child protects a bad finger. 
(Wraps it up. ) Skin is really a covering 
to the tender organs underneath, to keep 
cold or excessive heat from them, and 
prevent them being hurt by coming in con- 
tact with other things. If we had no outer 
layer we should feel pain at every touch, 
whereas now we do not, unless the offend- 
ing object affect the lower layer. 

{d) Ask for what purpose skin is not all 
hard like nails. (Because we could not 
then bend it.) Ask why this is of use. 
(We do not wish to remain in one position 
always. ) 
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NOTES OF A SECOND LESSON ON THE SKIN. 



Matter. 



I. The Skin— 

This is the outer covering of the 
body. 

Slrutfwe. — It consists of two 
layers: 

(1) The upper, the *crn/skin, or 
epidermis. 

(2) The lower, the true skin, or 
dermis. 

The epidermis contains no blood- 
vessels or nerves, and is made up 
of cells. The outer cells are flat 
and horny, and are being constantly 
rubbed off. The deeper cells are 
rounded and soft, and some of them 
contain colouring matter, such as 
is found in the skin of the negro. 
The epidermis contains the pores 
of the sweat glands. This is ren- 
dered visible when separated from 
the dermis in a blister. The dry 
scales on its outer surface are seen 
when the scalp is brushed in the 
sunlight. 

The dermis is fibrous, is richly 
supplied with blood-vessels and 
nerves, and contains the sweat 
glands, the oil or sebaceous glands, 
and the hair follicles. 

Functions of Vie Skin: 

(1) To protect deeper parts of 
body. 

(2) To secrete perspiration and 
sebaceous matter. 

(3) It is the end organ of the 
sense of touch, 

(4) It regulates the temperature 
of the body. 



II. Temperature of Body- 
Let children find "blood heat" 
on thermometer. This is always 
98°, and in health never varies 
more than one degree. Test by put- 
ting small thermometer in mouth, 
or under arm -pit, for five minutes. 
How regulated. In cold weather 
the temperature of the body is 
maintained: 

(1) By more heat-giving food, 
such as fats, being taken. 

(2) By warmer clothes being 
worn. 



Method. 



Tell the class that every organ of the 
body is regarded, 



(1) As to what it is. (Its structure.) 

(2) As to what it does. (Its function.) 

Also point out that the body is like an 
inverted sack, with outer covering (skin) 
and inner lining (mucous membrane). 

Explain that epi means upon, or over; 
the epidermis is what is upon or over the 
dermis. 

Cut off with scissors a piece of hard skin 
to show that, 

(1) It has no blood-vessels. (It does not 
(deed. ) 
(2) It has no nerves. (It suffers no pain.) 



Ask the class what colour flesh is when 
the outer skin has been abraded, or rubbed 
off. (It is red.) How does it feel ? (Sore.) 



Get as many of these as possible from 
the class, and give the rest. 



Show a thermometer to class, and let 
them see freezing point, boiling point, blood 
heat. 

Take three basins of water, cold, warm, 
and hot. Plunge" the hand into the hot, 
then into the warm water: the latter then 
feels cold. Now plunge tne hand into the 
cold water, then into tne warm; the latter 
now feels hot. The hand is, therefore, 
liable to be deceived; not so the ther- 
mometer. 

In cases of illness the thermometer is 
used to test heat of baths. 
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Notes op a Second Lesson on the Skin. — Continued. 



Matter. 



(3) By the cold contracting the 
blood-vessels of the skin, and thus 
allowing less blood to come to the 
surface to be cooled. 

Imvarimceatker y or during violent 
exercise, the temperature is regu- 
lated by evaporation from the skin. 
The heat causes the blood-vessels 
of the skin to expand (hold the 
back of the hand downwards near 
the fire and notice this), more blood 
is thus brought to them, and from 
this the sweat glands extract the 
sweat. The perspiration evaporates 
on the surface of the body, and so 
cools it. 

Evaporation produces cold. Let 
a drop of ether fall on the palm of 
the hand. Intense cold is felt from 
the rapid evaporation. In h o t coun- 
tries drinks are cooled by being put 
into bottles which are wrapped 
round with a wet cloth, and set 
swinging on a line. 



III. Glands of Skin— 

These are the sweat and sebaceous 
glands. 

Sweat glands — Structure: These 
are minute tubes coiled up into 
little balls in the dermis, and twisted 
like a corkscrew as theypass through 
the epidermis, on the surface of 
which they open, — the openings 
being called "pores." 

Function: To extract the sweat 
from the blood, thus purifying the 
blood and cooling the body. 

Sebaceous glands — Structure : 
These are short-branched glands, 
and generally communicate with 
the hairs which are found over 
nearly the whole of the surface of 
the body. 

Function. — To secrete an oily 
material from the blood. This oil 
prevents the hair becoming brittle 
and breaking, it also makes it look 
glossy. The oil keeps the skin soft 
and supple. 



Method. 



Show class its construction; a closed glass 
tube with bulb full of mercury. The mer- 
cury expands with heat and ascends the 
tube; it contracts with cold and descends. 
The degree of ascent, or of descent, from 
the fixed points of boiling water, 212°, and 
freezing point, 32°, marks the tempera- 
ture. 



Ask class why we sprinkle water on the 
school floor in summer time. (To make 
the air cool, by turning water into vapour. ) 
How do we feel when we are drying in the 
air after a bath ? ( Very cold. ) 



Explain to class that a gland is a little 
organ which has blood-vessels on the out- 
side of it. These bring blood to it, and 
the gland takes out of the blood the liquid 
it requires as the raw material to make a 
secretion — tears, saliva, perspiration, seba- 
ceous matter, &c. &c. 

Make drawings on the black-board of, 

(1) A sweat gland and duct. 

(2) A sebaceous gland and duct. 

(3) A hair follicle. 



Ask class why people in hot countries 
rub oil over their bodies? (To make skin 
supple.) 

What ancient book refers to this custom? 
(The Bible.) 

Give the class one or two quotations to 
this effect. 



82. THE HAIR 
SPECIAL INFORMATION FOR THE TEACHER. 
1. Structure of Hair.— The hair is a modification of the skin, 
as also are the nails. 

Each individual hair springs from a conical bulb contained in a 
small pouch or sheath embedded in the scalp. 

The bulb contains blood-vessels and nerves like those of the 
dermis, of which it is a modification. It can be seen when a hair is 



pulled out from the scalp, and is popularly, but incorrectly, called 
the "root" of the hair. 

The hair is made of cells secreted on the outside of this bulb, and 
pushed forward in growth as another layer of cells grows up beneath 

The colouring matter of the hair is produced by pigment glands, 
the ducts of which open into the embryo or germ from which the 
hair springs. 

Viewed under the microscope the hair looks like a dark streak, 
with a rather uneven horny surface outside. But it has its own 
organic structure, revealed by experimental research. By proper 
treatment the outer opacity is exchanged for a semi-transparent con- 
dition, when it is seen that the hair consists of three distinct cellular 
tissues, each having a structure and function of its own. 

2. Parts Of a Hair.— (1) The innermost tube, or layerof cells, 
acts as a channel to transmit the nutritive element from the bulb 

(2) The middle layer does the same for the colouring matter. 

(3) The outer is a protective layer for the two inner tubes. 
From this it will be readily understood, that whatever affects the 
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hair bulbs must be eventually reflected in the condition of the hair 
supported by the bulb. 

(1) The outer dark horny and opaque substance may be called the 
cuticle, as in the skin. 

(2) The cells of the middle layer, like those of the dermis com- 
pared with the epidermis, are of a different shape from those of the 
outside, and give a fibrous structure to the hair. This is flecked 
and spotted with regularly distributed pigment cells. 

(3) The inner tube is hollow, and filled with air, and itself consists 
of a cellular structure, or " medullary cord " as it has been termed. 

3. Pathology of Hair. — When the hair bulb is in an unhealthy 
condition it looks pale in colour, and the pigment in the middle layer 
of the hair becomes pale also. 

The principal causes of disease or weakness in the hair are the 
following: — General weakness; weakness of nerve power, resulting 
from anxiety, worry, over-study, &c; want of fresh air and exercise; 
prolonged residence in tropical climates; brain, typhoid, and other 
fevers, &c. 

As in sheep that suffer from drought, deprivation of food, sickness, 
&c, the wool during that period of growth becomes weakened in the 
staple — so during periods of sickness in human beings, the hair 
suffers with the rest of the body. This is the reason why the hair 
after recovery drops off, or becomes broken. 

The effect of prolonged sickness is seen in the hair, in its becoming 
finer, thinner, less bright in colour, and in its coming away with the 
brush and comb. 

One of the most common sources of weakness in the hair is scurf 
or dandruff. This occurs in flakes, specks, or powder; and is due 
to excessive secretion in the oil glands. These secretions block up 
the pores of the scalp, and the scurf thus impedes the proper action 
of the skin, upon which the healthy growth of the hair depends for 
sustenance. 

4. Treatment of Hair. — It is therefore necessary to keep up a 
healthy circulation in the scalp, as the nutrition of the hair is derived 
from the supply brought by the blood-vessels to the bulbs of the hair. 

But we ought not to do this by means of irritants, such as can- 
tharides, spirits of ammonia, &c, as these do injury to the scalp. 

We must also constantly remove the effete, dried, flattened scales 
of the scalp by friction, washing, &c. 

For washing hair a small piece of common or kitchen soap is 
required until a thick sud is obtained. Use this and water first 
to get out the dust, and after that cleanse away the soapy water 
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thoroughly with fresh water, which should be hot. The head should" 
be held over a basin and the water poured on it from a small pitcher. 

Dry the hair with towels; women with long hair should. braid it 
when dry. Do not leave the room while the hair is damp. 

If there are bad spots of obstinate dandruff, rub in a little vaseline, 
and brush those places well next morning. 

NOTES OF A LESSON ON THE HAIR. 



Matter. 



I. What the Hair is.— A "modi- 
fication oftJte skin," as are the nails. 

One part (the bulb), is like the 
dermis in having, (a) Blood-vessels. 

(b) Nerves. 
The other part is like the epider- 
mis, without (a) and (b), and made 
up of scales and pigment cells. 

Upon the character of the pig- 
ment depend the varying colours of 
hair — red, white, black, chestnut, 
auburn, &c. &c, as may be seen in 
the children in the class. 

tl. Parts of a Hair (Structure)— 

(1) Innermost tube. 

(2) Middle tube. 

(3) External tube. 
The functions of these are — 

(1) To convey nutriment from 
the bulb to the hair. 

(2) To convey colouring matter. 

(3) To be protective. 



III. Pathology of Hair— 

Healthy hair is bright in colour, 
and not thin nor too fine. 

Unhealthy hair loses colour and 
tenacity. In all cases the unhealthy 
character is due to same causes as 
affect general health of body — 
defective nourishment, anxiety, 
mental strain, disease, want of 
food and exercise, &c. 

Scurf is due to overaction of 
glands in the skin. 

These scales accumulate on scalp 
unless brushed and washed away. 
There is an abnormally large supply 
of blood sent to feed the brain, 
and hence great amount of cell- 
growth on scalp. This is partly 
protected by covering of hair. 



Method. 



Refer to the various coverings of animals, 
hair (fur or wool) among mammals; feathers 
among birds; horny plates among reptiles, 
and scales among fishes. 

Refer to the structure and function of 
the skin of man, and show correspondence 
in its parts with those of a hair. 

Draw a vertical section of skin, and 
vertical and transverse sections of a hair. 

Pull out a hair and show the swollen 
"root" end of the bulb. 



- Compare these with hollow grass stalk, 
with 

(1) Inner tube inclosing air-space. 

(2) Middle tube of green cells. 

(3) Outer skin. 

Compare the functions of these with 
those of the stem of a plant in which the 
outer skin {"cuticle") or bark is protective, 
and the layer beneath conveys sap. 



Get from children that as the hair-bulb is 
supplied with blood and nerves from the 
body, the hair itself must suffer with rest 
of body if circulation or nerve power be 
weakened. 

Illustrate this by falling off of hair in 
times of weakness, and disease, and old 
age : and consequent temporary or per- 
manent baldness. 



Refer to outer skin consisting of dried- 
up scales, which must be removed by wash- 
ing. This illustrates similar case with the 
scalp. 

Draw a sketch of one of these flattened 
scales on th« black-board. 
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83. THE BLOOD AND ITS FUNCTIONS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. The Stream of Life. — The blood is coursing all over the 
body, getting into every little nook and hidden corner, and taking 
thither what ought to be health-giving food and nourishment to 
every portion. It is, as it were, the steward of the "house in which 
we live," dealing out to the servants and handmaidens their daily 
portions both of food and fuel. 

But if this " stream of life " be fouled in any part of its course, 
what should be food becomes poison. 

This sets up, of course, dangerous changes in every organ to which 
it is carried, that is, to every part of the body 

2. The Functions of Blood. — (a) These are to carry nutri- 
ment generally to the various parts of the body for growth and 
maintenance of tissue. It is the distributing agency, like the 
water-pipes from the reservoir to the city. 

(b) To carry oxygen to the tissues, for their oxidation in muscular 
and nervous work, whereby the tissues become wasted. The tissues 
then pour their waste products into the blood- vascular system. 

In the first relation the blood-vessels are like gas pipes, conveying 
gas from the gasholder (lungs) to the city. 

In the second we see the blood is like the sewage carried by pipes 
out of the city to the sewage farm. 

(c) To carry off other injurious excretions than those required 
for work as in (6). 

(d) To carry fatty and starchy and albuminous elements to be 
converted into albumen, or used up in oxidation, for the generation 
of heat, and excretion of carbonic acid at the lungs. 

In this relation the blood is like the housekeeper dealing out pro- 
vender for the household. 

(e) To distribute over different parts of the body the heat generated 
by oxidation of waste tissue, to make up for the loss of heat at the 
surfaces. 

In this relation the blood is like the hot-water or hot-air pipes in 
houses heated by air and water. 

3. Constituents of Blood.— Viewed in another light, accord- 
ing to the different materials transported by the blood, the uses of 
the different constituents of the blood may be thus summarized: — 

(a) Fibrin — for growth, repair of fibrous and connective tissue; 
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and to give fluidity to the current of the blood, to allow of an easy 
flow through the vessels. 

(6) Albumen — for growth and repair of cellular and nervous 
tissues, and for the elaboration of fibrin. 

(c) The Red Corpuscles are the carriers into and out of the tissues 
(from and to the lungs) of oxygen and carbonic acid, and for the 
growth and repair of muscular and nervous tissues. 

(d) The Salts — for secretions containing mineral constituents for 
the growth and repair of bone, and to prevent the decomposition of 
the blood. 

(e) The Fats — for the generation of heat in oxidation, for the 
growth and repair of adipose tissue, and for laying down this 
between muscular tissues, and in bony sockets, such as the orbit of 
the eye, to reduce friction in muscular motion. 



84 WASHING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Necessity for Personal Cleanliness. — The sources of 
discomfort and disease mentioned in a previous lesson, are all out- 
side of us and come from others. But we are a source of danger 
even in and to ourselves. 

2. Dead Scales. — The life of the body as a whole is attended 
by death of parts of the body. We die daily in this as well as in a 
religious sense — local death is the law of life. Thus the outer skin 
all over the body, and the inner lining corresponding to it in the 
passages to the lungs and other organs inside the body (mucous 
membrane), consist of dead scales constantly being cast off from 
the body, when they have done their work in it. We are reminded 
of this in brushing our hair before the dressing-table, by the shining 
white scales, or " scurf," that come from the scalp of the head. 

But this is only one instance, which we can see for ourselves, of 
what takes place unseen all over the body, where we are in like 
manner casting off the worn-out or dried-up scales of the skin and 
inner passages of the body. 

If the outer dead scales are not removed, they accumulate and 
attract to then .'elves other dead matter floating about unseen in 
the air. They thus become the means of dangerous and unhealthy 
changes in the condition of the body. 
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3. Sebaceous Excretions. — Again, the outer skin is pierced 
with numerous pores leading to long coiled tubes beneath. The 
sebaceous matter collected in these little tubes is very useful for 
keeping the skin soft, so that it will not readily crack or chap. In 
warm climates this work is aided by the use of fats and oils used by 
the people there for the purpose. 

But these fatty matters very readily decompose and turn rancid, 
like butter in hot weather. "We may understand this, remembering 
the change that takes place in fresh butter when it is kept too long. 
Unless these fatty matters of the skin are, therefore, quickly washed 
away, they give off a most unpleasant smell, making the unclean 
person a nuisance to others. They also leave the man himself with 
a cold and damp skin, which thus becomes a source of great dis- 
comfort to himself. 

4. Perspiration. — The outer skin is also pierced by the small 
pipes from which sweat comes. Instead of fat, these discharge 
perspiration and sweat (fig. p. 180). This is passed out to the 
outer skin to be dried by the air, or removed by washing. How 
necessary they are to life is seen in the fact that if the skin of an 
animal be varnished, so as to block up these small "safety-valves," 
the creature will .soon perish. So in a human being, in states of 
high fever, when the skin is dry from the want of perspiration, the 
heat of the body increases inside. Then the temperature of the 
blood rises, and often it is not long before death follows. There 
is thus always only a narrow borderland between life and death, as 
the healthy temperature of the blood is 98° F., and that of high 
fever is only 104° F., or six degrees increase only. 

But if the sweat tubes become choked up at their pores, or open- 
ings in the skin, the temperature rises from the stopping of perspiring. 
The blood at the same time becomes fouled with the waste matter 
which should pass off with the perspiration. The skin, unable to do 
its proper share of work in getting rid of waste matters, throws its 
task on its partners, the lungs and kidneys. The latter of course 
suffer in turn from doing their own tasks and that of their "sleeping 
partner" as well; and thus health breaks down partly from want of 
soap and water. 
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85. TOILET SOAPS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Ingredients in Soap. — We have seen that soaps used for 
washing clothes consist of a combination of an alkali (soda, potash, 
&c.) with the fatty acids contained in tallow, fat, oil, &c. 

2. Toilet Soaps. — But some soaps, such as soft-soap, are too 
" irritating" to be used on the skin for toilet purposes. Every soap 
that has an excess of soda in it, is thus injurious from the action of 
the alkali on the skin. 

To render the toilet soaps more inviting they are generally coloured 
and scented. But, of course, they are not therefore really any more 
efficacious in cleansing the skin, or in rendering it more supple. 

In the special case of infectious skin diseases a disinfecting soap, 
such as coal-tar or carbolic soap, is specially advantageous. 

The constituents of a perfectly genuine toilet soap are as follows: — 

Fatty acids, 63 p.c. 

Soda, 8 „ 

Water, 29 „ 

100 

3. Manufacture of Toilet Soap.— The soap having been first 
made by the ordinary boiling process, is cut into shavings, and dried 
by a blast of hot air, until a fifth of its water is extracted. 

These shavings are placed on rollers, and during the process of 
rolling the perfume and colouring matters (if any of the latter be 
required) are added. Having been passed through the rollers four 
separate times, the soap, perfume, and colouring matters are perfectly 
amalgamated. 

The soap having been delivered in the shape of thin ribands by 
the rollers, it is passed on to a compressing machine, from which it 
is passed through a mouthpiece, in the form of a bar perfectly hard 
and solid. 

This bar having been cut into pieces of the required weight, is 
passed to the stamping press. Each piece of soap receives two 
sudden and heavy blows, is lifted gently from the mould, and placed 
in a tray, where it remains twenty-four hours, and is then ready for 
the final process of trimming, and putting into boxes for sale. 

Toilet soap thus never loses weight or changes its shape, however 
long, or in whatever climate, it may be kept. 
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4. Alkali in Soap. — When an alkali is mixed with fat, soap is 
of course formed at once. This process may be called "Primary 
Saponification." 

If the soap be allowed to stand, a slow continued reaction lasting 
several weeks goes on. This may be called "Secondary Saponifi- 
cation." 

Many soaps contain a great excess of unsatisfied caustic alkalies, 
with no free fat, made evident as a white powder on the soap. 

But the action of an alkali upon animal tissue is to irritate it. 
The presence of any free alkali in toilet soaps, especially for diseased 
or tender skins, is objectionable. 

This is avoided in the manufacture of the best toilet soaps, such as 
Vinolia, &c. 



86. BATHING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Bathing. — The opposite kind of thing to the misery of catch- 
ing cold may be seen in the relief that is generally derived, in a 
cold, from taking a warm bath. This restores the proper action 
of the skin, and makes the machinery go right again. All this 
points to the lesson that, if we wish to escape catching cold, we can- 
not do better than give ourselves a chance by keeping the skin clean, 
and fit for its work by frequent washing. 

2. Kinds of Baths. — This remark leads us straight to the 
bath-room. Baths are of very many kinds and uses, but may be 
roughly divided into warm and cold baths. 

The warm bath, with the use of soap, is the best for removing 
dirt and impurities coming from ourselves, and from the outer air. 
But sometimes it is dangerous to use. If our hands are held for a 
short time in hot water the blood-vessels enlarge, and the hands 
become swollen. The reason for this will be seen from what we 
have already said. 

3. The Warm Bath. — Just underneath the skin are thousands 
of little blood-vessels bringing blood very freely to the surface of 
the body. Hot water makes these small vessels swell and become 
fuller of blood than before. This blood soon cools when the body 
is exposed to the air, and so the temperature of the blood becomes 
lowered on the outside of the body. This brings about the same 
results as if the person bathing were exposed to cold draughts. In 
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other words, the bather is liable, in using the warm bath, to catch 
cold readily. 

4. Precautions. — To prevent this, the bather should briskly 
and quickly rub himself dry, or rapidly sponge himself with cold 
water on coming from the warm bath. This stops the enlarging of 
the blood-vessels, braces the nerves underneath the outer skin, and 
puts the bather in safety. If this is not done, in a person with 
a weak circulation, he feels cold and clammy after the warm bath, 
and is very liable to catch cold. Such persons, if they use a warm 
bath at all, should do so just before going to bed. They will then, 
in getting between the sheets, be shielded from the cold air, aud thus 
be placed out of danger. 

5. The Turkish Bath. — The Turkish bath is used to induce 
free perspiration by means of the air in a heated room. This per- 
spiration, the dirt and dead matter of the epidermis, and the accumu- 
lated secretions from the sebaceous glands, are then rubbed away by 
rapid friction of a coarse towel. 

The skin is again braced after this relaxation by cold spray, cold 
bath, or rest in a cooled room. 

The Turkish bath is not suited to persons with a weak heart. 

6. The Cold Bath. — The cold bath has, of course, the opposite 
effect to that of the hot bath. It drives back at first to the interior 
parts of the body, the surface blood in the vessels under the skin. 
But if the person be in a healthy condition, with a sound heart and 
a good circulation, a reaction soon sets in. The blood returns to 
the surface from the organs inside the body. In doing so it brings 
with it a glow and feeling of health, which is a full reward for the 
short discomfort, where it is such, of coming in contact with cold 
water. 

7. Precautions. — It is not, however, safe for all persons to 
plunge into a cold bath. Some may not be robust enough, or strong 
enough in the circulation, to set up quickly the needful reaction. 
These remain shivering for a long time after the bath. Nor should 
any one, even' though strong, remain, in the cold water for more 
than a few seconds, especially in winter. All the while they are in 
the bath they are rapidly losing heat, and this may very easily be 
carried to a point of danger. 

If a person feels chilly after a cold bath it is better not to use it, 
but to take instead water heated to about 60° - 70° F., especially in 
winter. 

Some persons are very thoughtless in this matter; they will bathe 
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in a river, or in the sea, even in the depth of winter. And very 
serious consequences, including sudden deaths, are sometimes the 
result of this. Nature will not allow us to play pranks with her, or 
with ourselves. 

8. Washing Materials. — Washing includes, of course, not 
merely attention to the outer skin, but also to all that belongs to it. 
This includes the hair, nails, and the lining of the mouth and 
throat. The head especially needs constant washing and brushing, 
for a great deal of blood goes to the head, as is seen in the rapid 
growth of scurf in the hair. 

But soap and pomades should not be much used for keeping the 
hair clean. The former is of a strong alkaline nature, which is the 
reason why men use it for shaving. It also makes the hair dry, 
harsh, and wiry, as may be seen after bathing in the sea; the salt 
in the sea- water being of a corresponding nature to the soda of soap. 

Pomades, on the other hand, are made of fat ; and these rapidly 
become rancid, making those who use them very unpleasant neigh- 
bours. It is true that this unpleasant smell may, for a time, be 
hidden by the scents that are used in the manufacture of pomades 
and hair-oil. 



87. SMOKE.— DIRT AND ITS EEMOVAL. 

SPECIAL INFORMATION FOR THE TEACHER 

1. Smoke. — In large towns smoke becomes an important sub- 
ject in the question of ventilation and cleanliness. It consists of 
carbon, hydrogen, oxygen, nitrogen, sulphur, silica, oxide of iron, &c. 

2. Dirt. — The impurities of the air are either gaseous or sus- 
pended matters. 

The former include various compounds of carbon,sulphur, nitrogen, 
chlorine, and phosphorus. Besides these are organic compounds 
derived from sewers, from cutaneous exhalations, respiration, &c. 

The latter comprise solid matters in an exceedingly minute state, 
often revealed only by the microscope. The following have been 
found in the atmosphere of a hospital ward: — scales of the skin and 
air-passages, mineral dust, fibres of flax, cotton-wool, animal cells, 
muscular fibres, spores of fungi — representatives from the animal, 
vegetable, and mineral kingdoms. 

Many of these are capable of setting up, or sustaining, putrefactive 
changes leading to diseases. Washing is therefore necessary to health 
to remove these. 
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3. Danger of Dirt. — So far as the skin is concerned, if this be 
not frequently washed, 

(a) The dead epithelial scales accumulate, and attract other 
forms of dirt. 

(b) The secretions of the sebaceous glands accumulate, rendering 
the skin cold and damp; and these are also very prone to decompose 
and give off offensive effluvia. 

(c) The sweat glands become choked at their openings, and per- 
spiration is impeded. The temperature of the body is thus not 
properly regulated, and the blood becomes loaded with matter that 
ought to be excreted. In consequence the lungs and kidneys have 
too much work thrust on them. 

(d) Dirt on the skin reduces the sensibility of the cutaneous nerve 
extremities, so that changes of cold and heat are not properly guarded 
against. 

(e) Skin diseases frequently result from personal uncleanliness, 
especially pimples, ringworm, and scald-head, due to parasitic fungi. 
Animal parasites also are favoured by dirt. 

4. Removal of Dirt. — (a) The warm bath with soap is the 
most efficient in removing dirt. But it relaxes the capillaries of the 
skin, leading to a larger supply of blood being sent to the surface of 
the body. Unless the body be quickly rubbed and dried, or rapidly 
sponged with cold water, a chill is frequently taken after the bath. 

(6) The cold bath at first drives back the surface blood to the 
interior. But in a good stale of health reaction soon ensues, under 
which the blood returns to the surface with a glow. 

But it is not safe for all persons to plunge into a cold bath, and 
it is best for no one to stay in one for more than a few seconds. 
Where they can be enjoyed without risk, cold baths brace up the 
system, increasing "tone" and diminishing the tendency to catch 
cold. 

(c) Washing properly implies not merely attention to the external 
skin, but also to its appendages (hair and nails), and the mucous 
membrane, or inner lining, of the mouth. 

(d) The head requires frequent brushing to remove scurf, but 
the use of soap and pomades is undesirable. The former gives an 
alkaline reaction on the sebaceous secretions, and makes the 
hair dry and wiry; the latter decompose and become rancid. 

(e) The mouth and teeth should be well cleansed from decom- 
posing food, discharges of bad teeth, &c. 
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88. INTRODUCTORY SPECIMEN LESSON ON THE 

HEART. 

1. The Beating of the Heart.— If a girl places her hand on the 
left side of her chest, she will feel a regular raovement, or, as it is 
usually called, a " beating." 

Ask the child what causes this beating. 

Carefully distinguish between the movement of the chest caused 
by the lungs, and the beating of the heart. Each child can feel the 
former for herself by holding the breath for a short time, thus 
checking the movement of the chest; but the beating of the heart 
will still be felt. 

2. The Use of the Heart. — As all parts of our bodies require 
to be nourished by the blood, some means is necessary by which it 

should be sent. This want is sup- 
plied by the heart. Draw from 
class what is meant by the heart 
being "essential to higher animal 
life." 

Draw on black-board a rough 
sketch of the chest, and its contents, 
showing the positions occupied by 
the lungs and heart. The children 
will know that the heart is nearer 
to the front than to the back, be- 
cause when they wish to feel its 
beating, they apply the hand to the 
left side of the front of the chest. 
Draw sketch of the heart on black-board, and show the heart of a 
sheep. 

3. Structure of the Heart.— Draw from class that the walls 
of the heart should be thick and strong, as they have to press on 
the blood, in pumping it into the larger blood-vessels (arteries). 

Explain what is meant by a muscle, viz. a tissue which has the 
power of becoming thicker and shorter. Refer to muscle in upper 
part of arm. Show the muscular fibres in a portion of a cooked 
sheep's or bullock's heart. 

As there are two kinds of blood, pure and impure, sent from and 
to the heart, it is necessary that there should be separate places for 
them. They must not be allowed to mix, and these places are 




Diagram of the Heart. 



THE HEART. 277 

supplied by the division of the heart iuto right and left sides by 
means of the central wall. 

The two sides of the heart might be compared to right and left 
halves of a four-roomed house. 

4. "Work of the Heart. — Its work may be compared with 
that of a person who receives dirty clothes, and sends them to the 
laundry, and after they have been washed, distributes them again 
to their owners. 

The comparison may also be made of pure water entering a house, 
doing work there, and then passing away as impure water. 



89. THE HEART. 

SPECIAL INFORMATION.— PRELIMINARY SKETCH. 

Introduction. — The heart is the organ which sends the blood 
all over the body. Its function is similar to that of a pump. Its 
action is essential to higher animal life. Its function to the blood 
is similar to that of the lungs with reference to air. 

1. Situation. — It is situated in the chest (thorax) between the 
two lungs, nearer the front than the back, and with its point (apex) 
directed to the left. It rests on the diaphragm, or midriff. 

2. Description. — It is usually about the size of the owner's 
double fist. It has a broad part (base) at the top, and pointed part 
(apex) at the bottom. 

The walls are thick, and consist of muscle, wrapped in a double 
bag of skin that will not allow anything to pass through them. 
When cut open the heart is found to contain spaces (chambers), for 
containing blood. 

Down the middle of the heart is a strong wall separating the 
interior space into two divisions, which have no direct communication 
with each other, i.e. no blood can pass through the wall from left 
side to right, and vice versa. 

3. Work of the Heart. — (a) This is to receive impure blood 
on the right side, and send it to the lungs to be purified. 

(b) To send the pure blood, which comes back from the lungs, 
from the left side, all over the body. 

There are four main directions into which the blood is thus sent. 

(a) All over the body, except to the organs enumerated below 
(Systemic circulation). 
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(b) To the Liver (Portal circulation). 

(c) To the Lungs (Pulmonary circulation). 

(d) To the Heart itself (Coronary circulation). 



90. THE HEART AND CIRCULATION. 

SPECIAL INFORMATION FOR THE TEACHER. 
SECOND, DETAILED SKETCH. 

1. What the Heart is. — The heart is a muscular organ, made 
up of striped muscular fibres, arranged spirally, in seven layers, from 
the apex to the base, and back again. 

2. Its Situation. — It rests on the diaphragm, and is also 
supported by the great vessels springing from its base (the Aorta, 
Vena-Cava Superior, Carotid Artery, and Subclavian and Jugular 
Veins). The posterior side on the diaphragm is flat, the anterior 
convex. 

3. Its Coverings. — It is inclosed as in a double night-cap by 
the pericardium, which has a visceral or inner layer, and a parietal 
outside layer, the whole being attached to the heart's base, leaving 
the apex free. 

4. Its Divisions. — It is separated vertically into a Venous and 
Arterial heart by a middle wall, and transversely into auricles and 
ventricles. Each compartment will hold about three or four ounces 
of blood. 

5. The Valves of the Heart. — The right auricle has three 
passages opening into it. The left auricle has ^ve. There are four 
valves all constructed on the same plan, viz. the mitral or bicuspid, 
tricuspid, and semilunar valves. 

6. The Nervous Connections.— The nerves controlling the 
heart are, (1) The ganglia of the heart itself. 

(2) The Sympathetic nerve. 

(3) And the Pneumogastric nerve. 

7. Venous Blood. — Venous differs from arterial blood in being 
of a purplish colour, whereas the latter is bright scarlet; in having 
less water, fatty (oleaginous) matter, and oxygen; and more carbonic 
acid than the latter. 

8. Arterial Blood.— The arterial is changed into venous blood 
in the systemic capillaries; and, conversely, the venous is changed 
into arterial blood in the pulmonary capillaries. 
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In the first case, the arterial blood, when first entering the capillary, 
is separated from the fluids of the tissues through which the capil- 
laries ramify by a very thin membrane. As these fluids contain 
more carbonic acid (the result of oxidation of waste matter) than the 
blood, an interchange takes place. The carbonic acid of the tissues 
passes into the blood. The oxygen of the latter passes into the 
tissues, to be used up again in the oxidation of the tissues in work. 

This blood, thus loaded with carbonic acid, passes through the 
veins, the right auricle and ventricle of the heart, and through the 
pulmonary artery into the capillaries of the lungs. 

Here, meshed on the minute air-cells of the latter organ, there are 
only the thin wall of the capillaries and that of the air-cell to inter- 
pose between the carbonic acid in the blood and the air in the air- 
cells, bronchial tubes, and bronchi. 

An interchange takes place through the moist intervening wall 
membranes, and the carbonic acid passes off into the external air 
through the tidal air, while it is replaced by oxygen. 

0. The Capillaries. — The capillaries are smaller than the veins 
or arteries, and of the same constant individual calibre throughout, 
though all capillaries are not of the same diameter. But veins and 
arteries gradually increase in size as they approach nearer to the 
heart. Again, the capillaries consist of structureless membrane, 
whereas the small arteries consist of three coats, the mucous inner 
coat, the muscular middle coat, and an elastic outer coat. 

The capillaries are lined also with scattered cells, whereas the 
cells of the arteries are continuous. 

10. The Veins and Arteries. — The small veins resemble the 
small arteries, but have less elastic and muscular tissue in their walls. 
The branching characteristic of the veins and arteries is not present 
in the capillaries, which are looped, or have waving, or parallel con- 
tinuations. 

11. The "Work of the Blood-vessels.— The arteries and 
veins bring and take back arterial and venous blood to and from 
the systemic capillaries, and venous and arterial blood to and from 
the pulmonary capillaries. 

The capillaries detain the fluid until the carbonic acid of the wasted 
tissue passes into the blood in the systemic, and out of it, exchanging 
with oxygen, in the pulmonary, capillaries. The capillaries also allow 
the plasma of the blood to permeate their thin membranous walls to 
moisten the adjoining tissues, which the veins and arteries do not. 
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12. Evidences of Circulation.— The evidences of the circu- 
lation in the blood are the following: — 

(a) The microscope reveals the existence of a circulation in the 
webs of the toes of frogs, and in the bodies of creatures covered with 
a thin transparent membrane. 

(o) Poisons injected into the blood do not remain at the point of 
their injection, but produce paralysis of the heart, &c., and are found 
in a few seconds in the whole venous system. 

(c) The shock of the ventricular systole of the left side of the 
heart is detected by delicate instruments. 

(d) The jerking outflow of the blood from a cut artery proves 
the existence of a pump action taken up by the elastic tissues of the 
arteries. 

(e) The swelling of the veins at the valves, under a backward 
pressure, is soon visibly removed by a flow along the side branches. 

(/) Violent exercise leads to a venous pulse. 
(g) There is no way to explain the waste and reintegration of 
the tissues except by a circulation. 

NOTES OF A LESSON ON BLOOD- VESSELS. 

Introduction. — The class has learned that the heart pumps the blood to all 
parts of the body by means of blood-vessels; we now describe these. 



Matter. 



I. What they 

Blood-vessels are the tubes, or 
pipes, which carry the blood to the 
various parts of the body. 

They are all connected directly, 
or in a roundabout way, with the 
central pumping organ, or the heart. 

Those that spring direct from 
the heart are largest, and by branch- 
ing become smaller and smaller. 
They then increase until they reach 
the heart again. 



II. Kinds- 
There are three kinds of blood- 
vessels: — 

1. Arteries. 

Those which carry the blood from 
the heart These are called arteries. 
At first there is only a very large 
one, into which the heart pumps 



Method. 



Illustrate what is meant by a tube by 
showing class a piece of tubing of some 
kind, as a tobacco-pipe, or india-rubber 
tube. 

Point out that as the blood nourishes 
different parts of the body, all parts must 
have a regular and sufficient supply of it. 

Illustrate by reference to the pipes 
which carry the icater -.supply from the 
reservoir to all parts of a town, and to 
every house in it, and to every room in the 
house. 



As one water-pipe could not carry a 
supply to every house, many of these are 
provided. A large one starts from the 
reservoir; on reaching the streets it splits 
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Notes op a Lesson on Blood-vessels.— Continued, 



Matter. 



the blood. This divides many times, 
sending off branches to nearly all 
parts of the body. These branches 
have strong and elastic walls to press 
on the blood, and keen up the flow 
from the heart to the different 
parts of the body. This muscular 
action of the walls of these arteries 
helps the pumping action of the 
heart itself. 

2. Veins. 

The vessels which carry the im- 
pure blood back to the heart are 
called veins. 

They have not such strong walls 
as the arteries, and they lie nearer 
to tlie surface of the body. 

These veins, carrying impure 
blood, are like waste-pipes taking 
off the foul water from the house. 

3. Capillaries. 

Between the arteries and veins, 
and connecting them, are very tiny 
hair-like vessels, forming a very 
delicate network. They lie like 
coiled ropes, or in loops, or in 
branching twigs, according to the 
part of the body in which they are 
found. 



Method. 



up into numerous branches, going off in 
all directions. Point out on a diagram, or 
in a rough sketch on black-board, the one 
great artery starting from the heart (the 
aorta), and point out its various divisions, 
and the branches going to head, limbs, &c. 
Point out also that as it divides the vessels 
become smaller, until at last they are too 
small to be visible by the naked eye. 



Tell the class that after the blood sent 
out by the arteries has done its work in 
feeding the tissues, it becomes impure, and 
must be sent back again to the lungs to 
be purified there. It is sent back to the 
heart and lungs by the veins. Point out 
to class the veins visible on the hands. 
They will then see that these lie near the 
surface. 



Explain how these are formed by division 
of arteries, and how they join together and 
form veins. Tell class that they are in 
every part of the body, except the hair, 
nails, and outer skin; though they are so 
small as to be invisible to the naked eye. 
But they can be seen by the aid of the 
microscope. 



NOTES OF A LESSON ON CIRCULATION. 

Introduction. — The class has learned about blood-vessels which carry blood 
to the various parts of the body. They are now going to learn the manner in 
which the blood travels, or circulates, through these vessels to reach the dif- 
ferent parts of the body. 



Matter. 



I. What it is— 

Circulation means the passing of 
the blood all round the body. The 
heart pumps the blood into arteries, 
which carry it to various parts of 
the body, and then veins carry it 
back to the heart. It thus goes 
through a circuit, and hence the 
use of the word circvlation. 

( 737 ) 



Method. 



Ask class what part of body is the start- 
ing point. (Heart.) Tell them that it is the 
pumping motion of the heart which is felt 
on the left side of chest. The blood is 
pumped out of the heart in jerks, not in a 
continuous flow. 



T 
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Notes of a Lesson on Circulation. — Continued. 



Matter. 



II. Coarse — 

Starting from left side of heart 
(which contains pure blood), there 
is a large artery which conveys 
the blood-supply to the body. 
This divides and sends off branches 
in different directions. These 
branches divide until at last hair- 
like tubes are formed. In these 
the nourishment from the blood 
passes out through the thin walls 
of the vessels to feed the surround- 
ing parts, and waste matters pass 
into the current, and make it im- 
pure. This is taken back to the 
rigid side of the heart by veins. 

It is then sent to lungs to be 
purified. When pure, and ready 
for work again, it is sent back to 
the left side of heart to begin its 
course all over again. 



Method. 



Draw rough sketch of heart on black- 
board, with wall of partition down centre, 
and write "tntrt" blood on proper or 
heart's left side. On the right side of the 
; heart write the word impure. 
j Subdivide this drawing into four parts, 
i quarters, or " chambers, ' and call these 
' right top, right bottom, left top, and left 
bottom chambers. 

To make this clearer draw a diagram of 
a four-chambered house. 

Draw from class, by reference to previous 
lessons on lungs and inspiration, how the 
opposite process takes place here from 
that in other parts of the body, viz. im- 
purities pass out of the blood instead of 
into it. 



III. Proofs of a Circulation — 

Though we cannot see the blood 
passing along the vessels in our 
bodies, we can prove that it does so 
in several ways. 



(1) If a blood-vessel be pressed 
it swells up from the back-flow 
behind the point of pressure. 

(2) If it be cut the blood issues 
out in a certain direction in a, flow- 
ing or jerking manner. 

(3) If poison be put into a blood- 
vessel in one part of the body, it is 
soon found all over the body. 



This may be seen by applying pressure 
to a vein on the back of hand, in which 
case it will swell on side farthest from 
heart. Explain reason of this. Apply 
pressure to artery in wrist, and it will swell 
on side nearest to heart. 

(1) Compare with damming up a stream, 
and the gathering of the water behind the 
dam. 

(2) Explain what takes place when an 
artery or a vein is cut. The blood flows 
in both cases and gushes out in the first. 

(3) The poison being found in other 
parts shows that it is carried along by 
blood. Compare with a river in its tower 
course, being fouled in its upper reaches. 



SUMMAKY OF LESSONS IN PART IV. 



FOOD AND BEVERAGES. 

I. Mouth and Teeth. — Parts of mouth: Teeth, Tongue, Lipe, Gums, 
Cheeks, Palate, used for eating (tasting and mastication) and speech. 

Teeth are made of outside enamel, inside dentine and cementum; and tooth 
pulp, of meshed nerves and blood-vessels. Hardness is due to earthy matter. 
Tooth consist of fang or root, neck, and crown. 
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Kinds: Milk or Temporary teeth, 20; Permanent, 32; or, 4 Incisors f 2 

Canines, 4 Biscuspids, 6 Molars in each jaw. 

4 2 4 6 

Dental Formula, I, -r ; 0, « J B, 7 ; M, g. 

II. Mastication. — Tongue assists. This is mobile, muscular, protected 
by skin, supplied with nerveB of Taste. 

Saliva moistens food: dissolves sugar and starches, assists digestion of 
amyloid substances. It is secreted by salivary glands. 

III. Digestive Organs. — (1) Gullet ((Esophagus) or food-pipe, with 
circular and longitudinal muscles. 

(2) Stomach, or Food-bag, enlargement of preceding, very muscular: situ- 
ated on left side of abdomen; serves as receptacle for food; to dissolve nitro- 
genous foods by its gastric juice; to absorb these solutions and mineral foods 
in solution (water, &c). 

(3) Intestines, these are a continuation of the stomach for digesting — 

(6) Stotck^ds \ and absorbin g these into blood - 

IV. Indigestion. — (I) Causes. This is due to disarrangement of 
digestive organs and their functions caused by bad or ill-cooked food, im- 
perfect mastication, unhealthy stomach, too hot or too cold foods, too 
frequent meals, too heavy meals, &c. 

(2) Effects. — The results are: pain from flatulency, irritation of the 
stomach (or bowels), and diarrhoea. 

(3) Remedies. — Eat only good, well-cooked food, chew it well, avoid 
alcohol and too much tea, especially too hot tea, eat only at meals, and 
then sparingly. 

V. Water. — (1) The sources — Rain, spring, well, and river, each with 
its own Bources of contamination. 

(2) Supplied from water-works by intermittent and constant services. 

Stored in wooden, leaden, galvanized iron, or stone cisterns. 

As a food it is present in all foods (liquid or solid), but specially in 
beverages (tea, coffee, chocolate; wines, spirits, and malt liquors; and in 
aerated waters). 

Pure water is transparent, colourless, without sediment, aerated, fresh, 
and sparkling. 

Its functions in the body are: — 

(1) To soften food. 

(2) To dissolve certain constituents of these* 

(3) To keep up the proper degree of fluidity of blood. 

(4) To act as vehicle to carry in oxygen, and carry out carbonic acid and 
other waste excretory matter through the lungs, kidneys, and skin. 

(5) To reduce the temperature of the body to a normal (98° F.). 

(6) To make secretions (mucus, saliva, tears, &c). 

Filtration of water. This removes gases, and matters suspended in water, 
and some filters decompose animal matters in solution. It thus assists in 
keeping off illness. 

VI. Beverages. — Stimulants are used in slight, moderate, and exces- 
sive degrees. In the first case reaction ensues after stimulation; in the second, 
only after a longer interval; in the last, irritation and permanent injury 
ensue. 

(a) Manufacture of Beer. — Barley is malted, to change the starch into 
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sugar; this saccharine solution is then fermented to convert the sugar into 
carbonic acid and alcohol. This is done by mashing, or steeping the malt in 
hot water, and adding yeast. 

(b) Wines. — These are fermented drinks made from the juice of grapes. 
There are many kinds from different countries, as — Burgundy, claret, port, 
sherry, champagne, &c., from France, Spain, Italy, Hungary, and Australia. 

(c) Spirits. — These are distilled products from fermented liquors. They 
include gin, rum, whisky, brandy. The materials fermented are barley, 
molasses, and vegetable matters of very various kinds. These are first 
fermented to form alcohol; this is distilled, and condensed, and redistilled. 

(d) Alcohol acts on all the functions of the body, and specially we may 
note its action on: — 

(1) Sidivary digestion: the less that is used the better for this. 

(2) Gastric digestion: spirits act injuriously on the stomach and its 
work. 

(e) Milk. — This contains all the constituents of food, and in right propor- 
tions for feeding the body, and in a state easy of digestion. It is & flesh-former, 
and a heat- and force-giver. 

It is the only fit food for very young infants, the best for infants generally, 
and an excellent food for adults. 

(/) Tea. — The essential principle of this is theine (a crystallized salt), Z 
p.c. of the dry weight. ~~ 

(g) Coffee. — The essential principle of this is caffeine, like in its action 
to theine. Taken just before retiring it is apt to produce wakefulness. 

{h) Cocoa and Chocolate. —These contain much more fatty matters than 
the preceding, but are good tonics and force-givers. 

THE SKIN AND PERSONAL CLEANLINESS. 

VII. The Skin.— This is the outer covering of the body. 

Structure. — It consists of two layers: 

(1) The upper, the scarf-skin, or Epidermis. 

(2) The lower, the true skin, or Dermis. 

The Epidermis contains no blood-vessels or nerves, and is made up of cells. 
The outer cells are flat and horny, and are being constantly rubbed off. The 
deeper cells are rounded and soft, and some of them contain colouring 
matter such as is found in the skin of the negro. The epidermis contains 
the pores of the sweat glands. This upper skin is rendered visible when 
separated from the dermis in a blister. The dry scales on its outer surface 
are seen when the scalp is brushed in the sunlight. 

The Dermis is fibrous, is richly supplied with blood-vessels and nerves, 
and contains the sweat glands, the oil or sebaceous glands, and the hair 
follicles. 

Functions of the skin: 

(1) To protect deeper parts of body. 

(2) To secrete perspiration and sebaceous matter. 

(3) It is the end organ of the sense of touch. 

(4) It regulates the temperature of the body. 

VIII. Hair is a modification of skin. It grows from a papilla. 

IX. Temperature Of Body.— Let children find "Blood Heat" on 
thermometer. This is always 98°, and in health never varies more than one 
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degree. Test by putting small thermometer in mouth or under arm-pit for 
five minutes. 

How Regulated. In cold weather, the temperature of the body is maintained: 

(1) By more heat-giving food, such as fats, being taken. 

(2) By warmer clothes being worn. 

(3) By the cold contracting the blood-vessels of the skin, and thus allow- 
ing less blood to come to the surface to be cooled. 

In warm weather, or during violent exercise, the temperature is regulated 
by evaporation from the skin. The heat causes the blood-vessels of the skin 
to expand (hold the back of the hand downwards near the fire and notice 
this), more blood is contained in them, and from this the sweat glands 
extract the sweat. The perspiration evaporates on the surface of the body, 
and so cools it. 

Evaporation produces cold. Let a drop of ether fall on the back of the 
hand. Great cold is felt from the rapid evaporation. In hot countries 
drinks are cooled by being put in bottles which are wrapped round with a 
wet cloth, and set swinging on a line. 

X. Glands of Skin. — These are the Sweat and Sebaceous Glands. 

Sweat Glands — Structure. These are minute tubes coiled up into little 
balls in the dermis, and twisted like a corkscrew as they pass through the 
epidermis, on the surface of which they open, the openings being called 
"pores." 

Function: To extract the sweat from the blood, thus purifying the blood 
and cooling the body. 

Sebaceous Glands — Structure. These are short branched glands, and 
generally communicate with the hairs which are found over nearly the whole 
surface of the body. 

Function: To secrete an oily material from the blood. This oil prevents 
the hair becoming brittle and breaking, it also makes it look glossy. The 
oil keeps the skin soft and supple. 

XL Cleanliness of the Skin.— Why necessary? To prevent:— 

(1) The sweat pores becoming stopped up. 

(2) To prevent the sebaceous pores becoming stopped up, causing pimples 
and black spots. 

(3) To prevent the surface of the skin becoming coated with scales of scarf- 
skin and dirt clogged together with sweat and sebaceous matter. 

Uncleanliness of the skin thus arises from two general causes: 

(1) Non-removal of accumulated dead soales of the epidermis. 

(2) Blocking by dust, or by their own dried-up secretions, of the ducts of 
the sweat and sebaceous glands. 

The saline matters of the sweat glands, if allowed to dry on the body, 
attract the moisture of the air, as common salt does, and so make the skin 
damp and chilled. 

Results of Uncleardiness: — 

(1) The sweat glands not being able te purify the blood, more work is 
thrown upon the lungs and kidneys. 

(2) There is more liability to take cold. 

(3) Skin diseases may be produced. 

(4) Parasites are harboured. 

(5) The body has an offensive smell. 
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XII. Washing the Skin.— We need, (1) Water, (2) Soap, (3) Friction. 

(1) Water. — Soft water should be used if possible. It dissolves the dirt 
better than hard water does, does not waste the soap, and does not have such 
a bad effect on the skin as hard water. Warm water must be used to remove 
the sebaceous matter from the skin, as cold water will not dissolve fat. 
Warm water also loosens the scales of epidermis, and opens the pores. 

(2) Soap. — The alkali of the soap combines with the fatty acid in the oil of 
the sebaceous matter, and so removes it. Some soaps, especially cheap 
scented ones, are injurious to the skin. Ordinary yellow soap is the best, 
unless that of good makers can be afforded. 

(3) Friction. — The body should be well rubbed with a rough towel. This: — 

(1) Softens the skin. 

(2) Removes the dead scarf-skin. 

(3) Keeps the pores open. 

(4) Promotes circulation. 

(5) Braces the system to resist changes of temperature. 

Hold hand over basin of hot water. Bub. Note softening of skin and 
removal of scarf-skin. 

A warm bath should be taken once a week ; a cold or tepid bath, or a 
sponge down, every morning; and the face and hands, being more exposed, 
should be washed two or three times a day. 

XIII. Baths. 

Baths are cold, tepid x warm, and hot. 

Varieties.— (I) Cold, 40*-65 a . 

(2) Tepid, 85°~95°, 

(3) Warm, 96°-104°. 

(4) Hot, 104°-110*. 

(1) Cold Bath, — This sends the blood from the skin to the internal organs. 
The heart beats more quickly, and sends the blood back to the surface, so 
that we feel "all in a glow." People who do not feel this sensation should 
not take cold baths ; on the other hand, those who can, do not "catch cold" 
easily, owing to the bracing effect of cold water. 

Before getting into the bath the body should be quickly rubbed over with 
a little warm water and soap. Total time three to five minutes. When a 
cold bath cannot be had, the body should be sponged with cold water after 
the soaping, and plenty of friction with dry towel used. This is nearly as 
good. 

(2) Tepid Bath.— This only cleanse* skin, and is not followed by feeling 
of warmth from reaction. 

(3) Warm Bath. — This gives slight flow of blood to skin, and is slightly 
stimulating at first. 

(4) Hot Bath. — This has opposite effeet to cold bath ; blood-vessels in skin 
dilate, more blood flows through them. At first we feel hot and perspire, 
then, if not warmly wrapped up, cold and chilly. Time, ten to fifteen 
minutes. 

Precautions.— (1) A bath should not be taken directly before or after a 
meal. It would cause the supply of blood to the internal organs to be 
excessive or deficient. 

(2) Staying too long in cold water may cause cramp. 

(3) Very hot baths are as dangerous to some people as eold baths to others. 

(4) Little children are often frightened at baths because of steam. Put 
blanket over bath, place child on blanket, and lower gradually into water. 
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A log or cork floated on the water will amuse the child and distract its 
attention. 

(5) The skin of a chilcNis sensitive ; therefore we must not put the child 
into too hot water. 

(6) Warm or hot baths should be taken just before going to bed, as the 
skin being relaxed and the pores open there is great likelihood of a chill. 

XIV. The Blood and its Functions.— Blood is present in all 
parts of the body except the hair, nails, and outer skin. 

It carries heat and nourishment to all the tissues. 
In detail its functions are: — 

(1) To convey nutritive material for growth and maintenance. 

(2) To carry oxygen to the tissues for their oxidation. 

(3) To carry food materials to become assimilated. 

(4) To carry off excretions to the lungs, kidneys, and skin. 

(5) To distribute heat to the body. 

XV. W ashing". — This is to carry off the accumulations of dirt and 
decayed matter from the skin; especially the excretions of the sebaceous and 
sweat glands. 

XVI. The Heart. — This serves as a muscular pump to propel the pure 
blood to the tissues through the arteries, and to convey the impure blood to 
the lungs for aeration through the veins. 

It is situated in the thorax, beneath the lungs, and resting on the dia- 
phragm. 

It is divided into four chambers by vertical and horizontal partitions; 
these are, two auricles and two ventricles. 

There are four different circulations: — 

(1) The Systemic. 

(2) The Portal. 

(3) The Pulmonary. 

(4) The Coronary. 

The blood-vessels are: (1) The Arteries, (generally) proceeding from the heart. 

(2) The Veins, (generally) proceeding to the heart. 

(3) The Capillaries, connecting (1) and (2).- 

The evidences of circulation are: — 

(1) The visible evidence under the microscope* 

(2) The carriage of injections. 

(3) The shock of the ventricular systole. 

(4) The flow from a cut artery. 

(5) The swelling of a compressed vein. 

(6) The venous pulse after violent exercise. 



PART V. 

STANDARD VI. 

" Food y its preparation and culinary treatment generally. 
The dwelling: 

Warming. 

Ventilation. 

Cleaning." Revised Code. 

In Part V. the general principles underlying the " Preparation 
of Food " have been treated. The chapters on the more detailed treat- 
ment of this subject have been written by a skilled expert, and the 
subject in the order set down in these pages has been found by Head- 
mistresses very attractive and instructive. To render the lessons 
equally useful to junior class teachers, "Notes of the Lessons" have 
been compiled in all such cases as allowed of this mode of treatmeut. 

It is hoped that in schools where Cookery is taken, this treatment 
of the subject will be found useful, not only for the specific purpose 
of this treatise in Domestic Economy, but for Cookery also. 



91. PREPARATION OF FOOD. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Definition. — "Cooking is the art of preparing food for the 
nourishment of the human body." It has been said that the degree 
of civilization reached by any nation is often to be measured by the 
kitchen ; and so far as scientific cookery is concerned, this is a true 
standard. 

2. Natural Cooking. — Fruits— as apples and tomatoes — and 
some vegetables eaten in a natural state, undergo a natural cooking, 
or ripening, by the heat of the sun as they are growing. 

Again, artificially dried fish, flesh, and fruits have undergoue a 
certain kind of cooking in their drying. 

3. Cooking by Heat. — We cook food by means of heat, to 
improve its taste and to make it more easily digested. 

(a) Heat creates new flavours, as we know by comparing the 
taste of a raw and of a cooked potato. Again, every different 
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mode of cooking develops a different taste in the dish cooked, so 
that it must be the cooking that is the cause of this. Smell and 
taste are so intimately allied, that the odour is also changed with 
the savour. 

(6) Besides changing the odour and taste of food, cooking also 
makes it more easily digested. Thus a piece of raw dough would 
be of almost no service to the body as food, because it could not be 
digested. But when it is baked as a loaf it becomes a very nourish- 
ing diet indeed. 

(c) Cooking, moreover, swells and bursts the starch cells in flour, 
rice, potatoes, &c. This points out the way in which the change 
referred to above is carried out. The indigestible starch cell is 
converted into digestible starch paste. 

(d) It sets and hardens the albumen in eggs, fish, meat, &c. 
When the albumen is thus set, the juices of the stomach are the better 
able to act upon it in digestion. The effect of cooking in this direc- 
tion may be seen on comparing a raw, a soft, and a hard boiled 

egg- 

(e) It softens the fibrous substances in tough meats, hard vege- 
tables, and fruits. Some of the very cheapest joints of meat are thus, 
by prolonged and gentle cooking — especially by simmering — made 
as nourishing as the most expensive parts of the animal. This points 
to the excellence of French cookery, which, by prolonged and gentle 
heat, makes the most of the least promising joints. 

(/) It develops new flavours in tea, coffee, cocoa, milk, chocolate, 
and other beverages. The proof of this is seen in comparing the 
taste of raw and roasted coffee berries. 

4. Development of Cooking.— (a) Drying in the sun was 
one of the earliest modes of cooking. 

(b) Then came roasting before an open fire, broiling over hot 
coals, and baking in hot ashes. 

(c) With the gradual improvement of cooking utensils, followed 
boiling, stewing, and frying. 

The first portable ovens were covered dishes, invented to keep in 
the heat, and set over or near the fire. 

5. Cooking as a Safeguard.— Cooking is a safeguard in the 
case of some foods, as meat, water, and milk. 

(a) Meat, especially pork, is sometimes diseased or measly. Unless 
this is well cooked by a heat sufficient to kill the parasites, they are 
liable to appear in the human body. 

(b) Water also is boiled for the purpose of freeing it from the 
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dangers of the presence of certain matters, and also in order to 
make hard water softer. 

The impurities of water, due to decay of animal or vegetable 
substances, are of a dangerous nature. They are contained in all 
water that has run over land covered with vegetable growth, and 
more especially that which has been fouled from sewers or any other 
form of house drainage. 

(c) Milk. It is safer to bring milk to the boil before using it, as 
certain germs which are said to spread diseases " may live in milk, 
feed upon it, increase and multiply therein, and by it be transmitted 
to human beings, with possibly serious and even fatal results." 

It has been said that in future it will be as unusual to drink 
uncooked milk, as it now is to eat uncooked meat. 

NOTES OF A LESSON ON THE PREPARATION OF FOOD. 



Matter. 



I. Definition— 

The art of preparing food to 
nourish the boay. 

This art is founded on knowledge, 
or on Science; and measures the 
degree of civilization attained. 



II. Natural Cooking — 

Drying in the sun and in air of 
fruits, vegetables, fish, and meat. 
Such foods are altered and im- 
proved as by cooking. 



III. Effects of Cooking— 

(a) It creates ueir flavours in food. 

(b) It makes food digestible. 

(c) It ruptures starch granules. 



(d) It sets albumen of eggs, meat, 
fish, &c. 

(e) It softens hard substances, e.g. 
coarse joints; carrots and other 
hard vegetables; green goose- 
berries, &c. 



Method. 



Refer to savages that eat all, or most, of 
their food uncooked, or cooked in the most 
primitive manner. The cultivated Greeks 
and Romans of old, and the French and 
English of to-day, have, however, a "chem- 
istry of the kitchen." 



Here the sun*s heat takes the place of a 
fire. Note that dried fish (haddocks, &c. ) 
do not require much subsequent cooking. 



(a) Refer to repugnance against raw meat 
and fish ; raw potatoes, &c. 

(b) Illustrate by indigestion, caused by 
half-boiled cabbage, potatoes, &c. 

(c) Show class a burst mealy boiled or 
baked potato. Explain (b) by reference 
to starch cells burst and made soluble by 
proper cooking, but insoluble if raw. 

(d) Boil an egg (first "soft," then "hard") 
before the class, and show that the liquid 
has turned to solid white of egg. 

(e) This is another mode of effecting (b) 
now with non-starchy foods. 

Refer to making of soup out of coarse 
joints, e.g. shin of beef; to boiling of tripe, 
sinewy meat, &c. 



PREPARATION OP ITOOD. 

Notes op a Lesson on the Preparation of Food.— Continued, 
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Matter. 


Method. 


(/) It gives new favour to bever- 
ages; eM. 
/Tea. 
J Coffee. 

\ Cocoa and chocolate. 
{ Milk. 
(g) It is a safeguard against some 
diseases. 


(/) Most non-intoxicating beverages owe 
much of their taste to being cooked and 
hot ; compare cold and hot tea ; raw and 
cooked coffee. 

(p) As in measly pork, fouled water and 
milk. 


IV. History of Cooking — 

(a) Drying in sun and wind. 

{b) Roasting over fire. 

(c) Broiling over fire. 

(d) Baking in embers. 

(e) Cooking utensils* 


(a) Illustrate by present practice in S. 
America with "jerked " beef. 

(&) Refer to savage tribes cooking prey 
over fire of wood. 

(c) Similar to (b) but with contact with 
ashes. 

(d) Illustrate by givsy method of baking 
hedgehog in paste of clay. 

(e) Illustrate by primitive pots of clay 
used among savages. 



92. PREPARATION OF FOOD (Continued). 

SPECIAL INFORMATION FOB THE TEACHER. 

1. The Fire. — In England we generally use coal, coke, or gas 
for cooking purposes. When a steady fire is required it is better to 
add coal often, rather than let the fire go down before it is renewed. 
By adding a large quantity of fuel at a time, we check the heat of 
the fire and so also check the cooking. We must keep an eye on 
the fire ; the danger is, lest in being busy preparing something for 
cooking, we forget the fire. 

We can regulate the heat of a gas-oven very easily ; and cooking 
by gas is very clean. But it is expensive, especially when a fire 
must be kept up at the same time, as in winter. 

2. Gas Stoves. — Before lighting a gas-stove, we must see that 
all the taps are turned off, and then turn on the one required to be 
used. In lighting the burners the gas should be first turned on full. 
It is otherwise liable to "light back," that is, to burn within the 
tube, with a white flame, thereby causing smoke and an unpleasant 
smell When this occurs the gas must be turned off, and relighted. 

The oven door should always be closed gently, or the lights may be 
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extinguished. Before closing the door see that all the jets on both 
sides of the oven have been lighted. 

3. Other Ovens. — Foods freely surrounded by air whilst cook- 
ing acquire certain flavours from the action of the oxygen of the air 
upon them. For instance, meat roasted before an open fire acquires 
a finer flavour than a joint baked in an oven. 

We must also take into account the fact that in baking meat, a 
certain amount of steam is given off, and this steam affects the taste 
of the joint. 

If the oven is not well ventilated, and the steam cannot escape, the 
meat becomes sodden. 

In the case of roasting before an open fire, the steam is not confined, 
but escapes freely into the surrounding air. 

4. Water in Cooking. — Water is a great aid to cooking, be- 
cause of its solvent powers. It is also the means by which one 
method of cooking is actually performed, viz. that of boiling. 

5. Soft Water. — The cooking properties of waters vary, some 
are much harder than others. Where we have a choice of waters, 
soft water should be used in cooking, when the object is to soften, 
and extract juices, as in making soups, broths, tea, and coffee. 

Vegetables should be cooked in soft water, as the lime in hard 
water hardens them, and causes them to become tough, when they 
should instead be soft and thoroughly cooked. 

6. Gold Water. — Cold water draws out the juices, softens the 
fibres and jelly-like portions of meat, and dissolves them. 

7. Boiling Water. — Boiling water, on the other hand, hardens 
and toughens the meat. Boiling water also bursts the starch cells, 
and is taken up by the swelling starch. 

8. Salt. — Salt increases the density of water and raises its boil- 
ing point ; so does sugar, as any one can testify who has been burnt 
by boiling syrup. 

9. Boiling-Point. — Fresh water boils at 212° F., salt water at 
224°. If, therefore, salt is put in the lower part of a double boiler, 
a greater degree of heat may be produced for the cooking of whatever 
be placed on the top. 

10. What is Boiling?— When water is heated, the air in the 
water and the steam shoot up in the form of bubbles. These break 
beneath the surface of the water, and the rising steam in the bubbles 
is turned again into water (condensed). As the whole of the water 
becomes hotter, these bubbles rise higher, and at last break on the 
surface of the water. 



The breaking of these bubbles is the cause of the sound known as 
"the singing of the kettle." 

11. Simmering.— Water "simmers" when the bubbles break 
beneath the surface and the steam is turned to water again, or at a 
temperature of 185° F. It "boils"when ^ 

the bubbles rise quite to the surface 
and the steam is thrown off into the 
air, or at a temperature of 212° F. 

12. Aids to Boiling.— Water 
boils sooner in a kettle with a rough 
inside than in one with a smooth one. 
This is because the water clings to a 
smooth surface with greater force, and 
this force miiBt be ovei'come before 
boiling takes place. Small clean gravel, 
for this reason, is sometimes kept in a 
smooth kettle to make the water boil 

13. Glazed Vessels. A special 
mode of boiling is now practised in a 
glazed stoneware vessel. This stands 
inside an ordinary sauce-pan that is 
half-filled with water to which a little 
salt has been added. 

However violently the water in the Ehuiiiti™ 

sauce-pan may boil, that in the glazed 

vessel inside only gently simmers and the vessel cannot burn. No 
watching or stirring, therefore, is required ; and a dinner may he 
cooked without any attention. 

Boiling by the ordinary method oftens hardens the muscular fibre 
of lean meat; simmering in this glazed vessel softens even the 
toughest meat until it becomes a jelly. 

Porridge may be left in it all night on the fire without stirring ; 
.milk will not boil over in it; and no flavour of the sauce-pan is 
given to the food. 

NOTES OF A LESSON ON THE PREPARATION OF FOOD. 

(,'oiit.hiaai. 
I. Fuel for Cocking.— In England: (1] Coal, in open grate. 

(2) Col-e, in open grata and stoTe. 

(3) CW,(JitfCWcambined,inastove. 

(4) Ga>, in ^hs " Booking " stove. 



294 DOMESTIC ECONOMY. 

(1), (2), (3), should be constantly renewed at short intervals. 
(4) This is cleanest, most controllable, but as a rule most expensive. 

II. Effects of Cooking on Food. — The hot oxygen develops new flavours in 
roasting meat. The confined air and steam in baking in ovens make 
meat sodden. 

III. Cooking Water. — Water is the medium of boiling. 

Waters are hard and toft* 

Soft water is best to make soups and beverages, and 
for vegetables. Hard water hardens fibres. 

( Cold water is a better solvent than hot. 
< Hot water toughens fibres of meat, but breaks up 
( starch cells. 

Salt and sugar increase the density, and therefore raise 

the boiling-point, of water. 

Water "simmers" at 185° F., and "boils" at 212* F. 



{ 



93. ACTION OF HEAT ON ALBUMEN AND EGGS. 

SPECIAL INFORMATION FOR THE TEACHER, 

1. Albumen. — We have next to inquire what is the action of 
heat on albumen. This substance is best represented by the white 
°f e £g» but it is also one of the most important flesh-formers in 
meat, fish) &c 

How is albumen acted upon by heat? 

If we heat albumen to 212° — the "boiling-point" of water, or the 
degree of heat at which water boils — and keep it at that temperature 
for some time, it will dry, shrivel, and become horny. 

If it is still further heated, it becomes so hard and tough that a 
useful cement is obtained by smearing the edges of the article to be 
united with white of egg y and then heating it to a little above 212°. 
Egg-cement, made by thickening white of egg with quicklime, has 
long been used for mending marble. Now the cooking-point of al- 
bumen is not 212°, but 160°. 

2. Coagulation. — When the albumen reaches about 134°, white 
fibres appear; when about 160°, the whole mass becomes white and 
nearly opaque. We then get a delicate jelly-like substance, having 
the appearance of being easily digested. We can apply these re- 
marks to the cooking of eggs. 

3. Usual Mode of Boiling Eggs.— The common way of 
boiling an egg is to put it into boiling water, and keep the water 
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"galloping" for 3j minutes. But this method hardens the outer 
albumen, or white, too much. 

The yolk of an egg sets firmly at a lower temperature than the 
white does. Whether this is due to a different condition of the 
albumen itself, or to the action of the other constituents on the 
albumen, we do not know. When eggs are cooked in the ordinary 
way, the 3£ miuutes is not long enough for the heat to pass fully to 
the middle of the egg. The white is therefore made hotter than the 
yolk, which is not desirable. 

4. A Better Mode. — Another way has therefore been proposed 
by which the heat may be better spread through the whole egg. 
Place the egg in boiling water, but instead of keeping the sauce- 
pan on the fire, put it on the hob, leaving the egg in the water 
for five minutes. Then the albumen will be found set and made 
more easily digestible. If we place the sauce-pan on the hob — that is, 
rather farther from the fire — and leave the egg in the water for ten 
minutes, or even a longer time, we find this would not harden the 
albumen too much, so long as the temperature remained at about 
160°. Of course the sauce- pan should be kept covered. 

5. Food in an Egg.— The kind of nourishment we get from 
an egg is different from that which we obtain from vegetable, starch 
foods. An egg consists largely of albumen, which is nitrogenous, 
or flesh-forming. It also contains some fatty matter, which is useful 
in warming the body. But we do not find any starch in an egg. 

NOTES OF A LESSON ON COOKING EGGS. 

L Albumen. — This is an animal nitrogen-foody or flesh-former, typically repre- 
sented by white of egg, but present in fish and meat also. An egg contains 
nitrogenous and fatty foods. 

II. Action of Heat on Albumen. — 160° F. sets albumen and makes it opaque, 
but a temperature of 212* F. hardens it. This is seen in boiling eggs, 
roasting meat, &c. 

III. How to boil Eggs. — Boiling rapidly for 3J minutes hardens the white too 
much, and does not sufficiently cook the yolk. 

A better way : Keep the egg in boiling water on the hob for 5 minutes, 
or withdraw still farther from the fire, and keep in the water for 10 
minutes. In this way both white and yolk get equally well done. 
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94. HOW TO MAKE SOUP. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Soup. —Soup is much eaten by all people in foreign countries, 
but is very little seen on the tables of working men in England, 
although it forms the first course at the dinners of the upper classes. 
It is a nourishing form of food, and very economical, and can be 
made in many different ways, both with and without meat or bones. 

2. Stock. — "Stock" is the foundation of all soups in which 
meat or bones are used. It is made by boiling scraps of meat or 
bones, until all the nourishment is drawn out into the water. The 
water is then called Stock. 

3. To make Stock. — Scraps of meat, or bones, must be placed 
in cold water, which is then brought to the boiling-point, and 
allowed to simmer gently. They are placed in cold water to draw 
out the nourishment. If they were put into hot water, a kind of 
coat of albumen would be formed upon them. This would keep in 
the nourishment, and not let it be drawn out into the water. 

4. Simmering. — When the stock is brought to the boil, the 
scum must be carefully taken off with a spoon. If this is not done 
at once, the scum will boil down again into the stock. 

We do not let the stock boil fast, as that would waste it, and also 
take away its strength and taste. The stock must simmer, which 
means that it must be kept a little under boiling-point. 

We must be careful to keep on the lid of the sauce-pan. If the 
stock or soup be left uncovered, the steam will escape, and with it 
a great deal of the strength of the stock. 

5. Straining. — When all the nourishment has been drawn out 
of the meat or bones (which will be after they have simmered about 
four hours), the stock must be strained into a basin, where it must 
remain till cold. 

6. Fat removed. — The fat must then be carefully taken off. 
If this were not done the melted fat would make the soup, for which 
the stock is used, both disagreeable and unwholesome. The fat must 
be saved to use for frying or other purposes. 

7- Blinds of Soups. — There are many different kinds of soups, 
according to the materials of which they are made. But the remarks 
on " stock " apply to all those in which meat or bones are used. 



PEA-SOUP — INGREDIENTS. 297 

We will now proceed to make Pea-soup. This is an excellent 
soup, and so nourishing that it may be eaten instead of meat, as peas 
are both flesh-formers and heat-givers, and give nearly as much 
strength as meat, and at much less cost. 



95. PEA-SOUP— INGREDIENTS. 

SPECIAL INFORMATION FOR THE TEACHER. 

C08t. 

2d. worth fresh beef bones, 2d . 

1 pint split peas, 2\d, 

1 turnip, 1 carrot, 1 stalk celery (not a head), 1 
table-spoonful of brown sugar, 1 table-spoonful 
of powdered dry mint, pepper and salt to taste, 
5 pints of cold water, 1 onion, 



2d. 



G\d. 

1. How Pea-soup is made— Break up 2d. worth of beef 
bones into small pieces. Wash them in salt and water, and put them 
into a sauc-pan with five pints of cold water. Add a table-spoonful 
of brown sugar, bring it to the boil, scum it, and let it gently simmer 
for four hours. 

2. Straining. — Then strain the stock into a basin, and, when 
cold, take off the fat. 

3. Peas. — Soak the peas all night in a basin of cold water. This 
makes them swell and soften, so that they will not require so much 
cooking. Pour the water away from the peas, put them into a sauce- 
pan with the stock. Bring them to the boil, and simmer gently for 
two hours, then add the vegetables. 

4. Vegetables. — These should be prepared in the following 
manner. Wash them all well in cold water, scrubbing them with a 
little brush (costing 2d.) which is kept for the purpose, then wash 
them in clean water. Scrape the carrot, pare the turnip very thick 
(the outside of the turnip is very bitter), peel the onion. Wash all 
the vegetables once more. 

Cut these up into small pieces, put them into the soup, bring them 
to the boil, and then let the soup simmer for one hour, or till the 
vegetables and peas are quite soft. 

If we have a wire sieve or a colander, it is a great improvement 

(737) u 
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to pass the soup through it, rubbing the vegetables through with a 
wooden spoon. 

Then put the soup back into the sauce-pan, let it just boil, add the 
powdered mint, pepper and salt, and it is ready. 

If we have no sieve or colander, we rub all well together with a 
wooden spoon while the soup is in the sauce-pan, then add the mint, 
pepper, and salt 

We must be careful to stir the soup occasionally to prevent it 
from burning at the bottom of the pan ; but not take off the lid 
more than necessary. 

NOTES OF A LESSON ON MAKING SOUP. 

(Where there is a Cookery class this lesson should be practically illustrated.) 

I. Soup: What it is. — A nonrisfiing, economical food made by boiling bones, 

meat &c. 

II. Stock. — Made out of bones, meat, &c, put into cold water, then simmered, 
skimmed constantly, not letting it boil quickly. Keep covered all the time 
(4 hours). Strain. Take off fat. 

HI. Pea-soup.— (1) Ingredients. Beef bones, split-peas, vegetables (turnips, 
onion, carrots, celery, &c. , in season), a little coarse sugar, pepper and salt 
(2) How to male it. — Break up the bones, put in oold water, boil, skim, 
simmer for 4 hours. Strain, take oft fat {vide stock above). Add soaked 
split-;Ka«, simmer for 2 hours more. Strain and rub through colander. 
Boil again, adding mint and condiments (pepper and salt). 



96. PKEPARATION OF FOOD— BOILING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Heated Albumen. — In boiling let us first consider the action 
of heat on albumen in meat. We must remember that albumen 
dissolves in water, and that it exists in flesh as one of its juices. 
Bearing in mind the nature of albumen and its value as a good 
nutrient, should a piece of cod, or a leg of mutton, be put into boil- 
ing, or into cold, water? Undoubtedly into boiling water, and for 
this reason: 

2. Oold Water dissolves Albumen.— If the fish or flesh is 
put into cold water, the albumen is drawn out and dissolved in the 
water, especially where much surface is exposed, and where the 
fibres of the meat or fish are cut across. This is certain, as we can 
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detect the albumen in the milkiness of the water and in the scum 
which rises to the surface. 

3. Coagulation of Albumen. —Therefore, it is better to put 
fish or meat into boiling salted water, so that the outside albumen 
may be hardened, and a coat formed over the surface of the fish or 
meat, to prevent the juices from escaping. 

4. An Outside Ooat. — If the water is kept boiling for about 
ten minutes, the outside coat of albumen will harden. Then the 
pan should be drawn to the side of the fire, and the water allowed to 
simmer. 

If we let the water boil the whole time, we harden the albumen 
both on the outside and inside of the meat. We thus get a very 
tough, horny joint, iustead of the jelly-like setting of the albumen, 
which is obtained by less heat, and which renders the joint juicy 
and easily digested. 

5. Flavouring Matters. — There are other substances besides 
albumen that it is the cook's duty to preserve in cooking, and in 
making a coating she does so. These are the flavouring matters, 
such as those found in roasted meat. 

6. Nutritive Matters,— These also have some nutritive value 
as well. Animal food is quite tasteless, and decreases in value as a 
food without these. 

If the flavouring juices are entirely removed from meat, the 
remaining solids are all alike tasteless, 

7. Action of Salt. — We mentioned boiling salted water in a 
previous lesson; we will now state the use of the salt. 

It serves a threefold purpose : 

(1) It hardens the albumen on the surface of the meat. 

(2) It slightly raises the boiling point of water, and 

(3) By increasing its density, the oozing out of the juices is 
checked. 

8. How to boil Meat and Pish.— From practice it is found 
best to put fish that easily breaks into water just below the boiling 
point. 

Having once set the albumen, it is better to give a joint plenty of 
time, rather than hasten the cooking by fierce heat. 

The scum should be taken off as it rises to the surface during 
boiling, or else it will settle on the meat and make it look unsightly. 

9. Pot-liquor. — The liquor in which meat has been boiled is 
called " pot-liquor," and should be saved for making soup. 
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10. Time for Boiling. — The least time that should be allowed 
for boiling is £ hour to the pound and £ hour over. Pork takes 
20 minutes to £he pound and 20 minutes over; and salt meat 25 
minutes to the pound and 25 minutes over. 

11. Loss by Boiling. — Meat loses about 4j ounces in the 
pound when boiled. This seems a large proportion, but we must 
remember that the water in which the meat has been boiled is use- 
ful as food. 

12. Salt Meat. — Salt meat requires different treatment from 
fresh. First of all, when it is taken out of the brine, it is washed 
in cold water, and then put into a pan of cold or lukewarm water. 
This is because the salt has already hardened the fibres, and if put 
into boiling water the outside would become like wood. 

Salt meat loses much of its nourishment in salting, because so 
much of the albumen is drawn out and lost in the brine. The fibres 
are also hardened, and the meat made less easily digested. 

13. Fat Meat. — This is the reason why fat bacon is the best 
meat for salting. The fat is not injured by the salt, and there is 
but a small proportion of hardened lean to digest. 

14. Boiling by Gas. — In boiling with a gas oven all the vessels 
must be clean outside, as well as inside. The least accumulation of 
soot from previous using over the fire will cause an offensive odour. 
The gas flame should not more than cover the bottom of the vessel, 
or an unpleasant smell will arise. When a vessel boils, the gas 
should be slightly lowered, as a small heat will then maintain the 
boiling point. 

NOTES OF A LESSON ON BOILING. 

I. Action of Heat on Albumen. — Albumen is found in meat and fish. It is 

soluble in water. Hot water sets it. A hard outer coat is thus formed, 
which preserves the juices of the meat inside. When this has been done 
(in 10 minutes) the meat should lt simmer" only. Continued boiling would 
toughen the joint. 

II. Salted Water for Boiling — (1) Hardens outer coat of albumen. 

(2) Raises boiling point of water. 

(3) Checks flow of juices. 

III. Time for Boiling. — J hour to lb. + J hour (beef and mutton). 

20 minutes ,, +20 minutes (pork). 

IV. Loss from Boiling.— 4£ ozs. to lb., or about 25 per cent. 

V. Boiling Salt Meat. —Wash from brine, soak in water; then boil as before, 

but 5 minutes longer for each lb. than fresh meat. 
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97. PREPARATION OF FOOD— ROASTINC 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What Roasting is. — Roasting is cooking before an open 
fire. The term means " to heat violently," for the heat of an open 
fire is about 1000° F. This method of cooking is now only used in 
large establishments. Baking, or roasting in a very hot oven, is 
cleaner and more convenient in smaller houses. 

2. The Fire. — For roasting, a large bright fire is required. 
This should be made up when required by putting small pieces of 
coal at the back. 

3. How Meat is Roasted.— The meat is placed on a spit 
and hung on the roasting-jack in a tin "kitchen/* It is made to 
turn round slowly before the fire by winding a spring in the jack, 
before the meat is placed on it, or by turning the spit every now 
and then by hand. 

The meat may be floured, and two or three spoonfuls of dripping 
should be placed in the dripping pan, with which to baste the meat 
every ten minutes. 

4. Setting the Albumen.— The- meat should, of course, be 
placed near the fire for the first ten minutes, for the purpose of 
making a coating on the surface to keep in the juices. It should 
then be drawn back to a greater distance, so that the cooking may 
go on gradually. 

5. Loss by Roasting. — By roasting, meat loses about 5 J ounces 
in the pound. 

6. Changes in Roasting.— The changes meat undergoes by 
roasting are chiefly the following: — 

(1) There is a loss of much water in the form of vapour and gravy, 
the gravy containing the soluble matters of the joint. 

(2) Much fat is melted, and certain dark-coloured substances are 
formed out of the meat. 

To these dark-coloured substances, which are but little understood, 
the flavour and odour of a roasted joint are greatly due. They may 
be compared to similar products found in a crust of bread, in baked 
pastry, and in puddings. 

7. Roasting Joints. — Meat for roasting must be taken from 
the best parts of the animal, as the best joints are those that are 
the tenderest and have the finest grain. If we roast inferior, 
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coarse-grained joints, a great part of them will be so dried up as to 
be almost uneatable. 

8. Selecting these. — In choosing roasting beef, buy that in 
which the fat and lean are nicely mixed. Do, not choose a very fat 
piece, or the fat will run away in dripping ; nor a very lean piece, 
because it will be dry and tasteless. 

Mutton is more easily digested than any other meat, and almost 
any part of it may be used for roasting, though some parts, being very 
fat, will waste a great deal. Veal and lamb are more expensive than, 
and not so nourishing as, beef and mutton. 

NOTES OF A LESSON ON ROASTING. 

I. How to Roast Meat. —For this an open fire is required, with clear bright 

glow, which must be evenly maintained. The meat is hung on a spit or 
" jack," floured, basted, and turned. 

The meat is first put near the Jire to get an outer coating of albumen; 
then withdrawn somewhat. 

II. Loss in Roasting.— About 5£ ozs. to lb., or about 1 oz. more than in 
boiling. 

III. Changes in Roasting Meat.— (1) Loss of water (in steam and gravy). 

(2) „ fat (in gravy). 

(3) „ colouring matter (in gravy). 

IV. Choice of Roasting Joints. — 

/(l) Fine-grained meat. 
o f J (2) With fat and lean in streaks. 
neeJ ' \ (3) Avoid too/a< joints (loss of fat). 

V(4) ,, ,, lean „ (hard). 

Mutton. Almost any joint will roast. 



98. PREPARATION OF FOOD— BAKING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What Baking is. — Meat baked, i.e. roasted in the oven — 
requires to be put on the top shelf, which is the hottest part of the 
oven, for 10 or 15 minutes, and then to be moved to the lower shelf. 
If it is placed at first in a moderate oven, the heat will not be great 
enough to set the albumen on the outer surface. Then the watery 
juices evaporate, the steam escapes, and the meat becomes dry and 
tasteless. 

2. Basting'. — If very lean, some pieces of dripping should be 
placed upon the meat, and it should be basted every 15 or 20 
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minutes. The meat will thus be completely covered with a varnish 
of hot, melted fat. 

3. The Oven. — The oven should be well-ventilated, because 
certain gases arise from the meat whilst cooking, and these need to 
be carried away, or they give the meat an unpleasant flavour. 
Meat loses about 3£ ounces in the pound when baked in the oven. 

4. How to Bake.— Turn the joint once, but do not stick a fork 
into it. If you pierce the meat the juices escape. If sorely tempted 
to use a fork, thrust it into the fat or gristle, rather than into the 
lean meat. 

Some people sprinkle a little salt over the meat when they put it 
into the oven. This is wrong, because salt draws out the juices. A 
little salt may be sprinkled over the meat when it is done. 

If possible the joint should rest on a stand, this is better than lying 
in the dripping. 

5. Time required. — Beef and mutton require J hour to the 
pound and J hour over. If thick joints they require 20 minutes 
to the pound and 20 minutes over. Veal and pork require 20 
minutes to the pound and 20 minutes over. If thick, they require 
25 minutes to the pound and 25 minutes over. 

It is necessary to be careful in cooking thin pieces of meat, or else 
all the juice is dried out, because a larger surface in proportion to the 
thickness is exposed. Such pieces want cooking quickly like a chop. 

6. Baking Pastry. — Meat pies should have thick crusts, and 
fruit pies thin ones. The former should have a hole in the crust to let 
out steam ; the latter not, or the crust will sink with the fruit and 
become "sad." Meat pies should be put into an oven hot at first, 
to make the crust rise ; but the heat must be moderate afterwards, 
that the meat may be thoroughly done. If the oven is so hot that 
the crust is liable to be burned, put a greased paper over the pie. 

7. Baking in Gas Oven.— In baking or roasting meat in a gas 
oven, the joints should be hung thick end upwards, or laid on the grid. 
But they should not be placed on a bar, or the dripping becomes 
burnt and smells unpleasantly. 

The gas should be lighted a few minutes before the joints are 
placed in the oven, and kept on full during the first J hour of roast- 
ing. It may then be turned down, and a more moderate heat main- 
tained during the remainder of the cooking. 

If the joint be not sufficiently browned when nearly done, the gas 
should again be turned on full for a short time to finish. Poultry 
and lean meat should be well larded and basted. 
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NOTES OF A LESSON ON BAKING. 

I. How to Bake Meat. — Put joint on top shelf 10-15 minutes to set the albu- 

men on outside. If lean, baste every 15-20 minutes. Let oven be well- 
ventilated. Turn joint, but do not put fork into it. Do not sprinkle salt 
on it in the oven. Bake on a stand. 

( £ hour to the lb. and £ hour extra if 

II. Time required. — Beef and Mutton A small joint. 20 minutes to the lb. 

( and 20 minutes extra if large joint. 

i 20 minutes to the lb. and 20 minutes 
Veal and Purl; < extra if small joint. 25 minutes to the 

( lb. and 25 minutes extra if large joint. 

Thin slices of meat require quick cooking. 

III. Baked Pies.— 1£ hour is required, with an oven hot at first to fetch up the 

crust. Meat pies have thick (and fruit pies thin) crusts. Make a hole 
in top of meat pies to let out steam. Put yiwised paper over pie to pre- 
vent scorching. 



99. PREPARATION OF FOOD— BROILING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. "What it is. — Broiling — sometimes called grilling — is cooking 
on a gridiron directly over the hot coals. 

2. The Fire. — For this kind of cooking, the first necessity is a 
clear, smokeless fire. There should be no flame, as the flame from 
coal gives a smoky, disagreeable flavour. 

Of course, when the fat drops through the bars of the gridiron into 
the fire, there is a blaze. But this kind of flame only makes a film 
of mutton or beef on the meat, which has a very different taste from 
that made by coal flame. 

3. Setting the Albumen. — A well-grilled chop or steak 
becomes puffed out, and thicker in the middle, because the albumen 
is in a jelly-like state. An ill-cooked one is shrivelled and dried on 
account of the escape of its juices. 

4. How to BroiL — The secret of successful broiling is frequent 
turning. A large chop takes twelve minutes, and should be turned 
every two minutes. Do not use a fork for turning, but two knives, 
or a knife and a spoon. The gridiron should be greased before 
using, to prevent the meat sticking to it. 

In large chop-houses small tongs are used, and a pan of boiling 
water stands on the stove, into which the cook dips the chops for a 
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minute or two, just to set a coating, so that none of the juices are 
lost. 
Broiling can be managed in a Dutch oven before a bright fire. 

5. Broiling Fish. — Fish must be broiled quickly. The tail and 
fins should be first cut off, the fish washed and cleaned, and dried 
thoroughly on a clean cloth, split down the back with a sharp-pointed 
knife, and the backbone taken out. 

Grease an oval baking tin with dripping, place the fish on it back 
downwards, season the open parts of the fish with pepper and salt, 
and place on it a few small pieces of clarified dripping to prevent it 
from becoming dry. Now put the fish before the fire, or over it on 
a gridiron, for about twenty minutes, according to the size of the 
fish. 

Mackerel, the small tail end of cod, whiting, and small haddocks 
may be cooked in this way. 

NOTES OF A LESSON ON BROILING. 

I. How to Broil Meat. — Broiling, or ^nY/i/ij/, requires a fire without smoke or 

flame. 

A chop well-broiled xwelh up ; ill-cooked, it shrinks and is tough. The meat 
must be frequently turned. The meat should not be pierced with a fork. 
The gridiron should be first greased, or a Dutch oven may be used. 

II. How to Broil Fish. — When cleaned, dry thoroughly, take out backbone, 

put in tin in front of fire, or on gridiron over it, and broil for 20 minutes 
more or less according to size. This will do for mackerel, haddock, 
whiting, &c. 



100. PREPARATION OF FOOD— STEWING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. "What Stewing is. — Stewing is the cooking of meat at a 
moderate heat, and for a long time, in a covered pan, with a small 
quantity of liquid added, either water or stock. 

2. The Object of Stewing.— The object of stewing is to 
soften the fibres, and get some of the juices out of the meat into 
the water. Instead of the thin hardened outside layer, which keeps 
in the juices, as in boiling, roasting, and grilling, we desire, in stew- 
ing, that the juices shall surround the meat. 

3. Stewing and Boiling.-— We must remember the difference 
between stewing and boiling. In boiling, the hot water is only a 
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means for conveying heat. In stewing, it is both a means for con- 
veying heat, and also for extracting juices. For the latter reason, 
and for softening the fibres, a stew must never boil. Cold water or 
stock is put into a stew, and, as in the case of boiling, vegetables and 
a bunch of herbs are also added. A bunch of herbs generally con- 
sists of a sprig of parsley, a sprig of thyme, and a bay leaf. 

4. How to Stew. — There is one way to make a stew in which 
we may be sure it will not boil. Place the cut-up meat and sliced 
vegetables, with a little salt and some cold water (one pint to one 
pound, or a half-pint to one pound, according to circumstances), in a 
covered earthenware jar. Stand this jar in a pan of boiling water to 
reach about three-quarters up the jar. 

We must remember to keep the outside water boiling, though 
the stew itself must never boil, and allow double the time for a stew 
cooked in this way. 

This is an excellent method of making beef-tea. 

Of course, the ordinary way of stewing is to put the jar in a slow 
oven, or by the side of the fire. 

5. Another Mode. — Some people wish to have their meat 
stewed, and yet to keep the juices in the meat. 

To do this, the meat is first cut in slices, floured, and slightly fried, 
so that a coating shall be formed on the outside. 

To meat thus treated, no water must be added, or the gravy would 
be tasteless. When we have shut in our juices, we cannot expect 
to have them to make gravy. We must add stock, that is, water in 
which some kind of meat has been boiled ; and we must first warm 
it. If we put cold stock to warm meat, we make the latter sodden 
and leathery. 

6. Stewing for Invalids. — Sometimes, when people are ill, 
rich gravy is unwholesome for them. 

They require meat, not only tender and soft, but it should have 
all the nourishing juices left in it. It would not do for an invalid 
to have the meat slightly fried previous to stewing. Therefore, the 
best plan is to do what the cook does in the large chop-houses, that 
is, we should plunge the thick slice of mutton or beef into boiling 
water for a few minutes before it goes into the stew jar, when it 
will come out with its glazed coat of albumen. 

The meat can then be put into the stew-pan with about a table- 
spoonful of water, and must be gently but briskly stewed (not boiled), 
yet not allowed to dawdle near the fire. In this case salt should 
not be added until the stew is nearly done. Indeed, all stews are 
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best seasoned and thickened about twenty minutes before they are 
done. The same rule holds good in making soups. 

7- Soups. — The making of soup is an extreme form of stewing. 
We then stew our meat and bones for hours, addiug cold water to 
them, and it is just as important as before that the water should not 
boil. 

8. Stewing is Economical. — Stewing is an economical way 
of cooking, for we can thus use the cheaper parts of meat, and make 
them tender by long, gentle cooking, and tasty and satisfying by 
the addition of vegetables. If we suspect meat of being hard, it is 
a good plan to dip each p>iece in vinegar before stewing, and some 
people think the taste of the gravy is improved by doing this. 

9. Stewing Joints. — The best joints for stewing are: the 
cheek, the leg, the shoulder, and the veiny part in beef; and in 
mutton, the scrag end of the neck. 

The dishes most commonly stewed are steak, ox-cheek, mutton 
(in Irish stew); and the vegetables cooked with these are generally 
carrots, turnips, onions, celery, all cut small, and with Irish stew, 
potatoes in addition. 

NOTES OF A LESSON ON STEWING. 

I. What it is. — Long cooking in covered vessel with small quantity of water, 

or stock, to soften fibres and extract partoi the juices. It is an economical 
mode of cooking, as it makes cheap joints nourislung and tasty. 

II. How to Stew Meat. — Put meat in cold water with bunch of herbs; bring 
to a simmer, but never boil. Place all in covered earthen jar, and keep 
this in boiling water in sauce-pan, or put the jar in oven. It is a good plan 
to set the albumen on the outside by plunging the meat before stewing 
into boiling water. 

III. Ingredients. — Any coarse joint that by prolonged cooking in small quan- 
tity of water can be made tender and appetizing ; as, ox-cheek, neck of 
mutton, &c. In addition, garden vegetables and pot-kerbs. 



101. PREPARATION OF FOOD— FRYING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What Prying is. — Frying is cooking in hot, but not, as is 
often wrongly stated, in boiling fat. The temperature at which fat 
will brown food well is from 350° to 385°. But that at which fat 
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boils is from 565° to 600°. If we were to put food into boiling fat 
it would be burnt to a cinder because of the great heat. 

We see the fat bubble and boil, but the lard or dripping put into 
the frying-pan is oil mixed with some water, and it is not the oil 
but the water that we see boiling and evaporating. 

The spluttering is due to the water being changed by heat into 
vapour and carried away as such. 

When all the water is driven off, the fat becomes quiet, and 
when a faint blue smoke arises the fat is ready to use for frying. 
Put a small piece of bread into the hot fat ; if it brown quickly, or 
while one can count 60 by the ticking of the clock, the fat is hot 
enough for frying potatoes or fish. When hot enough to brown 
bread while we count 40, it will do for cooking fish-balls. 

2. Time Required. — Mixtures that have been cooked before, 
such as fish-balls or meat mixtures, will be fried in rather more than 
a minute. Thicker pieces of fresh meat, or fish, will require longer 
cooking. After plunging these into the hot fat the pan should be 
set a little off the fire, to prevent them from becoming too brown 
before they are cooked enough. 

3. Methods of Frying. — There are two methods used in frying, 

called respectively — 

(1) Dry frying. 

(2) Wet frying. 

(1) Frying is called dry, when only enough fat is used to cover the 
bottom of the pan, as in frying sausages and pancakes. 

(2) Frying is called wet, when a larger quantity of fat is used, that 
is, when the sauce-pan or stew-pan is about half-full of it. 

Wet frying is the more economical, although more fat is used at 
once, because a large quantity does not waste so much with heat as 
a smaller quantity, and it can be used over and over again if strained 
each time after using. 

4. How to Fry. — Food to be fried is covered with egg and 
bread crumbs, with batter, or with flour. 

The object of frying, like that of roasting, boiling, and grilling, 
is to form a coating over the meat. It is the old story of keeping in 
the juices. When egg and bread crumbs, or batter, are used, a crisp 
tasty covering is formed, which makes frying unlike any other 
method of cooking to the palate. 

5. Objections to Frying. — Frying is neither an economical 
method of cooking, nor does it leave the food easy to be digested. 
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It is not economical, for none but the best pieces of meat will 
become tender when fried ; because, unless great care be taken the 
meat will become either sodden or hard ; and because frying needs 
a quick, hot fire. 

If, however, pains are taken, and the method is well understood 
ami earned out, frying is a good and quick way of cooking some 
excellent dishes. 

6. Joints for Frying. — In choosing meat for frying, select a 
tender piece; if there is reason to think a piece of meat will be 
hard, we should beat it with a rolling-pin to break the fibres before 
frying it. 

NOTES OF A LESSON ON FRYING. 

I. Frying. — Cooking in hot (not boiling) fat. The fat is first heated to drive 

off the voter in it. Test the heat with a crust of bread : if this browns 
quickly, the fat is hot enough. 

Frying is not economical, nor good for digestion, but quick and tasty, for 
tender and small joints. 

II. How to Fry. — (1) Dry frying. Use only enough fat to cover the pan. 

(2) Wet frying. Fill the pan half -full of fat. Use egg ai.d 
bread crumbs, or batter, in frying. 



102. BREAD. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Wheat. — The flour we use in England is made from wheat. 
Wheat is largely grown by English farmers, but still more is imported 
from foreign countries. A great part of the wheat we use comes 
from America, India, and Russia; so, if the wheat crop fails in 
England, bread does not become so very dear as it used to do, as we 
can procure a supply of wheat from other countries. 

The best wheat is grown in warm countries. That which comes 
from Egypt, California, and Hungary is considered the best wheat 
in the world. 

2. Constituents of Wheat.— A grain of wheat is more than 
half composed of starch ; it contains also a small quantity of nitro- 
genous or flesh-forming substances, which support life in our bodies, 
and make up for the waste of muscle in consequence of bodily labour. 

3. Preparation of Wheat.— Wheat must go through many 
processes before it becomes flour. 
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It is first ground in a mill ; and the bran, which is the outside of 
the grain, separated from the white flour inside. Fine flour, or 
firsts, is that in which there is no bran at all. 

In seconds flour there is a little bran, and in thirds there is still 
more. 

Seconds flour is the best for common household use, as it is 
cheaper and contains more nourishment than the finest flour. 

Whole-meal flour is made of the whole grain, and contains much 
bran. By many persons it is preferred to any other ; but, as a rule, 
people in this country do not eat brown bread much, in spite of its 
valuable and wholesome properties. 

4. Yeast. — Yeast is a substance which is formed by the fermen- 
tation of wines and other fermented drinks. The yeast that we buy 
from the brewer is made from beer. It is often bitter, and so gives 
a bitter taste to the bread. This being the case, we should learn 
how to use German yeast, which is chiefly brought to this country 
from Holland. This is very good when it is fresh, and it has no bitter 
taste. 

5. How Bread is Made.— We will now see how to make 
bread. We first warm the pan in which we make the bread, and 
also put the flour into it, to warm before the fire. We then make a 
deep hole in the centre of the flour, and pour into this about half a 
pint of lukewarm water. We next dissolve 1 oz. of German yeast 
in a cupful of warm water, but not too warm, or it will kill the 
yeast. 

We add this to the water we have already put into the hole; then 
mix a little flour with it so as to form a kind of batter ; this is called 
setting the sponge. 

We next sprinkle the salt on the flour round the edges. We do 
not let any salt fall on the yeast, as the salt would prevent the yeast 
from making the sponge rise. 

We then set it near the fire for about ten minutes, till the batter 
has risen, then mix it with lukewarm water. 

We cannot tell how much water should be added to the flour, for 
some kinds of flour take up much more water than others. 

When the dough is well mixed, we knead it well with clean fists. 
It must be well kneaded to mix all the yeast thoroughly with the 
flour, so that all parts of the bread may rise well. 

When the dough has been well kneaded we cover it with a cloth, 
and set it near the fire to rise for one hour. 

We then grease three small tins with dripping, to preveut the 
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dough sticking to them, and set them near the fire to warm. When 
the dough has risen for one hour we take it out of the tin, put it on 
a floured pasteboard, and divide it into three equal parts. (The 
flour on the pasteboard prevents the dough from sticking to it.) We 
put each part into a tin, prick the top with a fork to let out the 
steam, let the tins then stand near the fire for twenty minutes, then 
put them into a brisk but steady oven, and bake them till done. 

We may find out when the bread is baked enough by running a 
skewer into it. If the skewer comes out clear the bread is done; 
but if there is any dough sticking to the skewer, the bread is not yet 
ready. 

The loaves should be of a bright-brown colour when taken out of 
the oven. 

We tilt them on their edges to let the air get to every part of the 
crust, so that the steam may pass away from it. 

Bakers use mashed potatoes in addition to the above, and a differ- 
ent kind of yeast. 

No notes of lesson are given for this item, as the subject should be 
practically illustrated by the teacher doiug before the class all that 
is here recommended to be done, so far as it is possible in a school. 



THE DWELLING. 

We have now arrived at a point of new departure. The remainder 
of Part V. deals with the Dwelling — Lighting and Heating, Venti- 
lation and Cleaning. We, therefore, commence with the Heat of 
the Body and Combustion, as leading up to Lighting and Heating 
of the Dwelling. 

In this section of Part V. fewer notes of lessons will be required, 
as the teachers of the upper standards in elementary schools are 
generally the older members of the staff. Our efforts will, therefore, 
be more largely devoted than before to affording information from 
which the class teacher may herself draw up notes without the 
necessity of appealing to a large number of text-books on Domestic 
Economy. 
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103. HEAT OF THE BODY. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. How Produced and Maintained.— The body tempera- 
ture always and everywhere, in health, is about 98° F. — more in fever 
and less in lowering diseases (cholera, &c). 

But, as heat is lost, there must be a constant source from which 
to maintain this uniformity. 

This is secured by — 

(a) Oxidation of Food. AH food elements are dissolved and 
carried into the blood to the lungs. Here the oxygen from the air 
slowly "burns" them by oxidation, giving out heat to the blood in the 
process. If the food contain carbon and hydrogen, as in starches, 
sugars, and fats, the carbon unites with the oxygen to make carbonic 
acid, and the hydrogen with oxygen to make water, both given off 
from the lungs in expiration. 

The same amount of heat is given off by this oxidation of carbon 
and hydrogen in the lungs as would have been given off outside of 
the body, but moi*e slowly, and therefore for a longer time. The 
heat thus taken up by the blood in the lungs is thence distributed 
elsewhere. 

(6) Oxidation of Waste Tissues. The body also is partly made 
of carbon and hydrogen, as is food. These also are oxidated by the 
oxygen taken in at the lungs, and the products carried by the blood, 
in solution, to the capillaries. 

Here the blood current is so minutely divided that it, and the 
oxygen in it, can get at the tissues in every nook and cranny, to turn 
the waste tissues into carbonic acid, giving out heat as before in the 
process. 

(c) Friction of Muscles. The friction of any substances against 
each other produces heat. In exercise, the muscles rub against each 
other, heat is generated in the process, but not all the heat of exercise 
is thus due to mere friction. 

(d) Ingestion of Warm Foods and Drinks. If these are above 
98° F. they form a fund of accumulated heat, added to the general 
temperature of the body. 

2. How Distributed and Regulated. 

(a) By Circulation. The heat generated at the lungs by oxidation 
of food, and in the capillaries by oxidation of waste tissue, as well 
as the heat derived from any other source, passes on with the general 
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current of the blood from the internal organs, where there is no loss 
by conduction, radiation, and perspiration, to the outer surfaces 
of the body, where there is such. 

(6) Increased by Exercise. We have seen that friction of the 
muscles generates heat; but exercise also uses up tissue rapidly, 
and therefore increases the heat by oxidation in the capillaries. It 
also demands greater food supply to repair this waste. This means 
increased oxidation of food elements, and that again means increased 
heat. 

3. How lost. 

(a) Radiation. A red-hot ball, a glowing fire, a hot-water pipe, 
&c, directly give out, or radiate, heat as the sun does. The human 
body at a normal temperature of 98° F. is mostly more heated than 
the surrounding air. It, therefore, also loses heat by radiation. 
Clothes are largely used to prevent this loss of body heat by 
radiation. 

(b) Conduction. But the body is not isolated in air like a balloon; 
it is always in touch with the earth and things upon it. These are 
mostly at a lower temperature than 98° F. The heat of the body is 
therefore conducted away, or lost by conduction, into these colder 
bodies. Clothes are still more largely worn to prevent loss of heat 
by conduction than by radiation, and hence non-conducting ma- 
terials, flannels, &c, are employed for clothing. 

(c) Evaporation from the skin. 

(1) In coming from a bath, if we left ourselves to dry in the air, 
we should become veiy cold in the process. 

(2) If we drop ether on the hand and let it evaporate, it gives us, 
in doing so, a sense of great coolness. 

(3) If we hang up two thermometers, one wet and the other dry, 
the wet one shows a lower temperature than the dry one. 

In all these cases evaporation, ie. conversion of a liquid into a 
vapour, is accompanied by the loss of heat. 
This is done in the body — 

(1) From the skin in perspiration and sweat. The water of the 
blood exudes through the sweat glands and ducts, and the visible 
(sweat) and invisible (perspiration) particles, in evaporating, draw 
heat from the skin. 

(2) From the lungs. The same thing is done in the lungs — the 
vapour this time passing away with the breath, taking heat with it 
from the internal surfaces of the respiratory tract. 

(3) Removal of excretions. These are heated to 98°, and as cold 

(737) X 
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foods are ingested at a lower temperature than this, they are therefore 
a loss to the accumulated fund of heat in the body. They occupy 
the rererse position of the hot foods and drinks of 1 (d). 

4. Variations of Temperature.— The average temperature 
of the blood is about 98°; becomiug lower the farther the blood is 
from the centre (the heart) : in the feet sinking often to 90°. In 
fevers (scarlatina, &c.) it rises to 106° ; and in depressing diseases 
(cholera, blue disease, &c.) it sometimes falls to 80°. It is 1° lower 
in sleep than when we are awake; and is highest in the morning 
and lowest at midnight. Mental, or muscular, exertion increases it, 
by wasting or oxidizing more tissue, or food elements, since these are 
the great sources of animal heat. 

The quantity of carbonic acid (C0 2 ) thus produced in expiration is 
a measure of the heat generated. Thus in cold weather we require 
more food, and especially of those kinds which are mainly used to 
give heat (oleaginous and amyloids), than in summer, as we lose 
more heat by radiation in winter. 

The rapid loss of heat is also prevented in winter time by the use 
of non-conductors as articles of clothing, &c. Moreover, cold weather 
acts as a stimulus to increased exercise, which effects the more rapid 
oxidation of the food elements, and therefore tends to produce heat. 

NOTES OF A LESSON ON HEAT OF THE BODY. 



Matter. 



I. How produced and maintained. 

The normal temperature of the 
body is 98° in perfect health. Occa- 
sionally this varies; in cases of 
fever it rises; in cholera, &c, it falls. 

Blood gets its heat from slow 
"burning" of food, and of waste 
tissue of body. Inquire how we feel 
with respect to heat in a fever, and 
after a weakening illness. 

(a) Burning of food in our bodies. 

When we take food it passes into 
our stomach and digestive organs, 
and thence into the blood. There 
the life-supporting gas, oxygen, 
commences to slowly "burn" the 
food in the blood, and in so doing 
produces heat. 



Method. 



Let a child touch a slate, and afterwards 
its own ftwe. The latter is warmer than 
the former. 

State that without living blood the body 
would be as cold as slate; as it is when a 
person is dead. 

Heat water to 98°, as tested by the 
school thermometer, and let child put its 
hand into it. This is the same heat as the 
blood in our bodies. 

(a) Liken the body to an engine, and 
elicit from the children that the heat and 
action in the engine are kept up in both 
cases by pouring in fuel. Our Itodies also 
require fuel in the form of food. 

Describe passage of food into blood, and 
illustrate by diagram. 

Explain " burning " of food, as in lesson 
on Combustion. 
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Notes of a Lesson on Heat of the Body. — Continued. 



Matter. 



{b) Burning of waste tissues. 

During all bodily and mental 
exertions the tissues of the body 
wear away. The waste products 
pass into the blood and are 
"burned" there, as food is, caus- 
ing heat. 

Two common constituents of 
breath are water and carbonic acid.. 



(c) Friction of muscles. 

Muscles of the body during exer- 
cise are continually rubbing against 
each other, and in so doing pro- 
duce heat. 



(d) Taking warm food and drinks. 

When hot solid or liquid foods are 
taken they give up their heat to 
the body. 



Method. 



(b) Refer to a machine, which is con- 
stantly used, wearing away. The machine 
cannot repair itself; the body can. 

Prove the formation of water and foul 
air (carbonic acid) in the lungs by " burn- 
ing ' of food and waste matters, by 

(1) Breathing on cold iron or slate, which 
condenses the moisture of the breath, show- 
ing the presence of water in it. 

(2) Breathing into a glass of lime-water, 
which becomes milky in colour from the 
carbonic acid in the expired air. 

(c) Let child take piece of india-rubber, 
and place this on its hand. It feels cold. 
Rub it on paper and it feels warm. We 
therefore conclude that friction produces 
heat. Constant movement of the muscles 
of the body against each other is a kind 
of friction. 

(d) Have a cold jug and pour hot water 
into it ; the jug will soon be found to be 
of the same heat as the water inside it. 
The same thing happens when warm foods 
are taken into our bodies. They give up 
their heat to the body. 



II. How distributed and regu- 
lated. 

Circulation. The heat of the 
body in any part is distributed to 
all other parts of the body where 
blood is found. Blood may be 
termed a "heat-carrier." 

Exercise. When we move rapidly 
the body wears away more quickly 
than in repose, causing more waste 
of tissue, and hence more "burn- 
ing " of this. 



III. How Lost. 

(a) Radiation. Passing away of 
heat in air by radiation. Hence 
the use of clothes to check this. 



Question on the temperature of blood. 
Explain that blood carries heat wherever 
it goes, giving it out as it goes along. 
Compare with school heated by pipes of 
hot air or water. 

! Explain that without this distribution of 

j heat the inside of the body would be warm 
and the outside cold, as in a house. 

| Explain as in I. (c) that exercise produces 
heat from friction ; also there is greater 

I waste leading to greater heat from " burn- 
ing " of waste tissue, also to greater food 
being taken and "burnt" to repair this 
waste, and so leading to greater heat. 

(a) Refer to holding hand in front of 
fire. Heat is felt. Fire is giving out, or 
radiating, heat. 

In like manner our bodies send out heat 
if in air colder than 98° F. 

Let child put her hand near to, but not 
touching, her face. What is felt? Heat. 
We thus see that the body is losing some 
of the heat it has gained. 

Further illustrate radiation by red-hot 
balls, hot- water pipes, &c. 
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Notes of a Lesson on Heat of the Body.— Continued. 



Matter. 



(b) Conduction. Coming in con- 
tact with colder bodies. Hence 
another use of clothes is to check 
this. 



(c) Evaporation. 

(1) From Skin. 

(2) From Lungs. 

Water turned into vapour. 
Perspiration and sweat. 
Breathing from lungs. 



(d) Removal of Exactions. 



Method. 



warm body 
warmer gives up 



(6) Explain that when 
touches a cold one, the 
some of its heat to the colder. Illustrate 
this by the feeling of coldness in taking 
hold of a cold body, as with ice — the heat 
of hand passing into the cold body. 

Explain difference between conductor 
and non-conductor; and why clothes must 
be the latter. 

(c) Draw from the children that when we 
are very hot we pet spire. The body is laid 
under a film of evaporating water. 

Stceat is of the same temperature as the 
body, and when brought to the surface its 
heat is given off, and still more heat is also 
abstracted as it changes into the form of 
vapour. Illustrate by — 

(1) Reference to cold after bathing. 

(2) Evaporation of ether on the skin. 

(3) Temperature registered by wet and 
dry thermometers. 

(4) Feeling of warmth when we breathe 
on our hand: and coldness as the moisture 
afterwards dries up. 

(d) Refer to this being exactly the oppo- 
site to taking in food. 



104. THE DWELLING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. The Site. — The site must be well drained and dry. Healthy 
sites are such as are over sand, gravel, granite, limestone, sandstone, 
chalk, or some other pervious rock that will carry off rain-water, and 
especially drainage and other- contaminated waters ; and keep the 
walls from damp. Objectio)iable sites are the opposite to these, or 
such as are on impervious rocks, particularly clay, which is liable 
to retain moisture and become sewage-logged from defective drains, 
and to make the outside walls damp. Hollows in the ground subse- 
quently filled in with refuse of any kind, specially organic refuse, 
such as animal or vegetable decaying substances, are particularly ob- 
jectionable, as these matters are liable to ferment, or decay, and give 
rise to bacteria, and other germs of disease. The heated air of the 
rooms of houses built over such sites draws up into them foul gases, 
and with these the germs of contagious diseases. Artificially made 
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sites should be left for at least two years before being built upon, 
in order that these dangerous effluvia may escape. 

The soil, except in the case of the most impervious rocks, is more 
or less porous to both air and water. Ground air differs from the air 
we breathe, in containing a smaller proportion of oxygen, and more 
carbonic acid. Both alike are due to the oxidation of decaying mat- 
ters in the soil by the oxygen of the air ; this combines with the 
carbon of the animal or vegetable matters, and forms carbonic acid. 
At the depth of only a few yards, the oxygen is reduced to only 15 
per cent of its original proportion, and the carbonic acid increased 
by 8 per cent. 

In houses built on artificial sites, shut up in winter and warmed, 
fires draw up the ground air. This is especially the case when the 
ground has become soaked with drainage matters and filth. Then 
impure gases arise and poison the air. The foundations of such 
houses should be at least air-tight and the walls damp-proof. This 
is secured by a layer of concrete from 6 to 18 inches thick being laid 
under the cellar floor, and extending on every side 6 inches beyond 
the outer walls, or by means of a cavity under the cellar floor com- 
municating with the kitchen flue. In warm weather, when ground 
containing refuse reaches a certain temperature, unhealthy changes 
take place, impure gases and germs of disease are given off, and such 
illnesses as typhoid fever and diarrhoea occur. This is the reason 
why a good foundation of concrete is a safeguard against such 
diseases. 

2. The Dwelling should be Dry. — All soils are more or less 
damp. At a certain depth below the surface, the soil is saturated 
with water unless it be impervious. The soil should therefore be 
drained ; moreover, the soil is warmer when drained. Damp soils 
favour fevers, consumption, and rheumatism, as was proved at Salis- 
bury, where the death-rate from consumption was diminished one- 
half mainly by the lowering of the ground-water. If possible, we 
should avoid living in a district subject to floods. 

3. The "Walls. — The foundations must be strong and well ex- 
cavated, or the building will sink and the walls crack. Bricks are 
porous, moisture will rise through them, just as a liquid rises through 
a number of lumps of sugar placed the one over the other. A 
common brick will absorb 1 pint of water. To prevent the damp 
rising, a damp-proof course of bricks, or other suitable material, should 
be laid through the whole of the thickness of the walls, and rising 
rather above " the highest point at which the ground is touched." 

Damp walls are unhealthy and utieconomicaL 
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(1) They make a house cold, because they absorb a large amount 
of heat in evaporating the moisture they contain. 

(2) They absorb heat from our bodies. People sitting near a damp 
wall will often think there is a draught, " whereas it is the loss of 
heat from their own bodies by radiation to the wall." Yet walls 
must be porous. If a house were made of slag, or other -material 
quite impervious to moisture, the inside walls would become damp, 
because the small amount of mortar used could not carry off the 
whole of the water contained in the air in the house. It would be- 
come condensed on the walls like moisture on a window-pane. In 
the sweating of walls after a frost, dampness is deposited on the walls 
by the moisture of the warm air of the room becoming condensed by 
the cold wall. 

' 4. Aspect.— A sunny aspect is the most healthy. The sun dries, 
cheers, purifies ; and saves fuel. Certain matters injurious to health, 
and which cause disease, cannot live in the full light of the sun. 
Badly lighted dwellings favour bad sight, poorness of blood, depres- 
sion, deformity, and disease. If we could choose our aspect, the 
dwelling should face S.W. and N.E. ; at any rate the rooms con- 
stantly used should catch some sunlight during a portion of the day. 
" Where the light cannot come, the doctor must" Those who can afford 
only one room to live in, should choose an upstairs room, as being 
more airy, light, and quiet. 



105. SHELTER AND WARMING. 

SPECIAL INFORMATION FOR THE TEACHER 

1. Clothing and Heat. 

(a) Clothing is employed to prevent the loss of animal heat, and 
hence in tropical countries, as a rule, no warm clothing is made use of. 

(6) Clothing is also employed to protect us against sudden and 
great changes of temperature and weather. 

(c) Clothes take the place of the appendages of the skin in the 
lower animals, such as feathers, hair, wool, &c. These appendages 
generally alter somewhat with the seasons, changing in texture, and 
even in colour, and we imitate these changes in our clothing. 

2. Loss of Heat. — The sources of the loss of heat are : — 
(a) From the skin, by conduction, radiation, and evaporation 

(perspiration). 
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(b) Respiration) the expired air taking away heat with it. 

(c) Food (liquid and solid) is generally of less temperature than 
that of the body (98° Fahr.). 

(d) The excreta. 

(e) Heat is changed into mechanical motion in muscular work. 

3. Primitive Clothing.— Perhaps the earliest clothing adopted 
by man was the skin or fur of animals. This clothing is retained to 
the present day in cold climates, and among uncivilized beings it 
is the only kind employed. Even amongst the most highly civilized 
the rarest furs maintain very high prices for use as clothing. 

4. Qualities of Clothing. — From an examination of the way 
in which these act, we shall be able to derive some information on 
clothes generally. 

If we take a cylinder filled with hot water and wrap round the 
outside of this a skin retaining its fur, we find that the latter retards 
the loss of heat, compared with what escapes from a similar cylinder 
without any covering. 

If we now vary the experiment, and shave off the fur before 
wrapping the skin round the cylinder, we find that the heat escapes 
more rapidly, and still more so if we varnish the bare skin. 

This establishes a difference between the values of skin and fur 
as clothing. If we agree to call the loss of heat through the skin 
with the fur on 100, without the fur the loss of heat will be 190, and 
when varnish is employed 288. 

The cause of the difference is that the air between the fur particles 
is a factor in the matter. 

If the skin covered with hair or fur be hotter than the outside air 
there is : — 

(a) The warm animal beneath. 

(b) A middle intervening film of air warmed by the animal and 
inclosing it all round. 

(c) An outer layer of colder air. 

The further we can thrust back the cold region, the more easily 
will the animal retain its internal heat Now, it is the fur that 
thrusts back the cold region, and that is therefore the warming 
agent. 



320 DOMESTIC ECONOMY. 

106. LIGHT AND FUEL 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Light. — The commonest means of lighting at present is by the 
use of coal-gas. This is more cleanly than coal for cooking pur- 
poses ; but if coal-gas is burned, we get as a result in the air of the 
house carbonic acid in addition to sulphurous acid. 

2. Objections to Gas. 

(a) Coal-gas when escaping is liable to explosion on the approach 
of a light. This will take place if only one part of gas to eleven be 
present ; bat the explosion is more violent when there is one part of 
gas to five of air. 

(b) Without the explosion the escaped gas produces lassitude, 
headache, sore throat, and blood poisoning, giddiness, nausea, and 
in the end prostration and asphyxia, unless the sufferer is removed 
sufficiently early into the open air. 

(c) But without escape of gas each cubic foot in burning requires, 
and consumes the oxygen of, 8 cubic feet of air in one hour. An 
average burner consumes 2 cubic feet of gas per hour. 

(d) Besides the loss of oxygen there is also the injury caused by 
the products of combustion. 

If these are not removed by ventilation, headache and lassitude 
may result, and colds are easily caught on leaving the room. 

3. Coal as Fuel — Coal is the best fuel for houses. It has 
twice the heating power of wood ; but it is more smoky than coke, 
which, however, is not so readily kindled. 

4. Stoves. — Stoves are either "slow" or "quick" combustion 
stoves. 

(a) The former burn slowly, because they are supplied with a 
limited quantity of air. To make them still more economical they 
are lined with fire-clay, and the external surface is increased to give 
greater radiation. 

But stoves produce a smell of burnt air due to the charring of 
the organic matter in the air. Moreover, carbonic oxide, (CO), is 
produced instead of carbonic acid, owing to the combination of part 
of the oxygen in the tire with the carbon, turning the C0 2 into CO. 
This gives rise to headache, &c, and unless water be kept in a vessel 
on the stove the air also becomes too dry. 

(6) "Quick" combustion stoves are freely supplied with air. 
They therefore act as ventilators, bringing to the fire, and sending 
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up the chimney or stove-pipe, impure air. They also economize, by 
radiation from a large surface, the heat of combustion, whereas an 
open fireplace sends 90 per cent of its heat up the chimney. 

(c) Gas-stoves, with a proper air inlet to get rid of the products 
of combustion, are clean, automatic in action, instantaneously kindled 
and extinguished, and require no heavy transport of coal from the 
cellar; but they do not look so bright and cheerful as an open lire. 



107. HEATING THE HOUSE. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. "Warming.— Our rooms are warmed either by radiation, or 
convection. The open fire-grate is best known to us. Other methods 
are the close stove, the gas-stove, hot- water pipes, hot air, &c. The 
open fire-grate warms chiefly by radiation; the bodies against which 
the heat strikes then warm the surrounding air. The close stove and 
Jiot-water pipes heat mainly by convection. A little of both methods 
is preferable. Radiant heat is the pleasanter, and the gases of com- 
bustion escape through the chimney. Disadvantages of radiant 
heat : (1) It only acts on bodies near; (2) It is expensive; (3) Some 
faults of present construction need to be remedied. 

2. Faults in Grates. — (1) If the fire-grate is placed too deep 
in the wall, the heat passes up the chimney. 

(2) If too much iron is used, the heat is conducted away, and there 
is but a small surface for radiation. 

(3) Cinders and coal often fall through the bars and bottom incom- 
pletely burnt. 

3. To Remedy these Defects: (1) Bring the fire-grate further 
into the room. 

(2) Use fire-bricks instead of iron wherever possible. 

(3) Have a layer of fire-bricks placed at the bottom of the grate. 

(4) Use a coal-saver of movable vertical bars. 

4. A kitchen grate is often too large. Two or three bricks set 
sloping to contract the fire space at the bottom, and placed on the op- 
posite side to the oven, lessen the fire. If the boiler is too much cooled, 
water must be heated on the top. A plate of iron, called "an oven- 
heater," hung on the bars and covering part of the fire in front, con- 
fines the heat, and so increases its effect on the oven, or the sauce-pans. 

5. A Close Stove (1) Dries the air; for this reason a pan of 
water is placed on the top ; the water also absorbs impure gases. 
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(2) It emits a faint close smell, due to the combustion of dust and 
organic matter which settle upon it. 

(3) During the process of combustion, some of the gases pass 
through the cracks into the atmosphere. 

(4) It does not ventilate the room. 

(5) A cast-iron stove evolves carbonic oxide and other gases, unless 
well lined with fire-clay. 



108. LIGHTING THE DWELLING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Caudles. — The old tallow-dip has now been replaced by 
stearin and paraffin candles, or by mineral oils. The former give 
a brighter light, require no snuffing, and are cheaper. 

2. What a Candle is. — A candle is a cylinder of fat inclosing 
a central wick. * 

(a) The fatty portion consists of the " rendered " fat of oxen or 
sheep; spermaceti from sperm-oil ; wax; palm-oil; paraffin; &c. 

(b) The wick in tallow candles consists of threads of cotton 
lightly twisted. During combustion the carbonized end has to be 
"snuffed" away. B} r braiding, or plaiting the threads, the wick 
is now made to bend over while burning, and the carbonized end is 
consumed by the oxygen of the air. 

The ash of the wick is fused into glass in burning, by soaking the 
wick previously in a chemical preparation. 

3. Candle-making. — There are three methods of candle- 
making : — 

(a) Dipping. 
(6) Pouring. 

(c) Moulding. 

(a) Dipping. — This is the method adopted in the manufacture of 
tallow and snuffless dips, with un plaited and plaited wicks respec- 
tively. 

The wicks are dipped into a dipping trough of melted fat, and 
withdrawn to allow the fat to solidify. The process of alternate 
dipping and cooling is repeated until the desired thickness is 
attained. 

(b) Pouring. — In this process the workman ladles melted wax 

* "The Manufacture of Candles."— Calder wood. 
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over the wicks suspended above until the thickness is obtained. 
The candles while still in a plastic state are then rolled between a 
board and a marble slab beneath, to make them shapely and smooth. 

(c) Moulding. — This process is carried out by means of candle 
moulds, which are in two parts, one for the body, and the other for 
the top piece. 

The material is poured into the moulds, and finally discharged out 
of them. 



109. COMBUSTION. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. A Burning Candle.— To light a candle needs a flame and 
some heat. Let us notice what happens as we do so. The wax 
(paraffin or tallow) " melts," and soaks the wick. This now burns, 
but differently from a piece of wick burning without the wax. Let 
us notice the three " physical states " of matter in the paraffin: 

(a) Solid, in the candle not yet lighted. 
(6) Liquid, in the upper part of the burning candle. 
(c) Gas, in the black inner core of the flame. 
Let us also notice the three " kingdoms of nature " from which 
the source of the combustion is derived : 

(a) Animal kingdom (the tallow candle, from mutton fat). 

(b) Vegetable kingdom (wax candle, originally from flowers). 

(c) Mineral kingdom (paraffin candle). 

2. Products of Combustion. — We can show by an inverted 
tumbler and cold plate the formation of soot and water in combus- 
tion. Carbonic acid gas is also produced, as tested by lime-water. 

An apparent loss of substance is due to the change of the materials 
of the candle into these products. 

3. Conditions of Combustion of Candle.— (a) Heat is 
needed to start the change, which in its turn keeps up the heat. 

(b) Air is also needed to allow the candle to burn. It will not 
burn in a closed bottle, or under an inverted tumbler. 
The things necessary to flame are: 

(a) Wax, &c, as the substance to be converted into luminous gas. 

(b) Wick, to distribute this melted wax, &c. 

(c) Fresh air, to "support" the combustion. 

(d) Heat and flame are necessary to start the action. 

4. Zones. — Let us also note the shape, colour, and motion of 
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the flame, and its different portions or " zones " as the melted wax 
climbs up the wick, and keeps up the combustion. There are three 
zones in the flame: 

{a) Luminous zone, with burning carbon in it. 

(6) Dark zone, with unburnt gases in it. 

(c) Indistinct, outer zone. 

In the outer zone the oxygen of the air is sufficient to "combust" 
all the carbon. In the middle zone it is not so. In the inner, dark 
core, no oxygen is present to commence, or keep up, the combustion 
of the gases there. 

The wick burns away in the edge of the flame, being no longer fed 
by oil, which is already burnt up below this point. 

5. Oxidation. — There is slow burning and quick. The former 
is illustrated by the rusting of iron. 

Something in the air makes things "burn" slowly (as in iron 
rust), or quickly (as in candle flame). This " something " is a gas 
called oxygen. 

Breathing is also accompanied by slow burning. Air is changed 
in our lungs to carbonic acid, (C0 2 ), as by the candle ; and the air is 
also heated. 

6. Carbonic Acid.— -Place an inch of candle on a floating cork, 
and burn it under a tumbler set in lime-water. The water rises, and 
the candle goes out. The carbonic acid produced by the combustion 
will not let the candle continue to burn. 

The air contains two gases, one of which^ oxygen, lets the candle 
burn, and one, nitrogen, which will not do so. The nitrogen of the 
air dilutes the oxygen, and thus prevents the combustion from taking 
place too rapidly. Breathing is due to our need of oxygen. Com- 
bustion is the result of the oxygen getting to the heated wax. The 
flame is owing to the intensity of this union. The candle contains 
carbon, and this burns and changes to carbonic acid, (COg). 

The candle will not burn in air expired from our lungs. Put a 
lamp cylinder over a candle, and note how feebly it burns. Eaise it 
slightly, and at once it burns brightly, because the carbonic acid is 
driven out upwards, and fresh oxygen is also supplied from beneath. 
Hot air tends to rise, and in doing so in the lamp carries off the 
carbonic acid. In our homes the good air gets used up by lamps, 
gas, aud people, and equally needs changing. 

7. Fire in Open Grate.— The same work of combustion is 
going on, and in the same way, in a fire in an open grate. But here 
heat rather than illumination is the result principally sought. And 
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the materials employed are coal, coke, and wood, instead of fat, 
wax, or oil. 

But these materials are still largely made up of carbon, as was 
the candle. And this carbon, as before, unites with the oxygen of 
the air, and also finally makes carbonic acid, which being heated 
expands and rises, escaping up the chimney in doing so. 

The greater the quantity of air, and therefore of oxygen, supplied, 
the greater the rapidity of the combustion, and the greater the heat 
given off in the same time. This is secured in our houses by getting 
a good draught from open doors and windows, and from clear spaces 
at the bars and bottom of grates. 

8. Fire in a Stove.— Here also the same processes are carried 
on, and the materials are the same as before, or else coal-gas is used. 
The stove differs from the open grate as follows: 

(1) The air, and the oxygen in it, are administered slowly, for the 
sake of economy in the use of the fuel. 

(2) The heat is kept from passing away wastefully up the chim- 
ney. It is first made to heat the stove, which is constructed for this 
purpose with a large radiating surface. On the other hand, 

(3) The stove does not look so cheerful as the open grate fire. 

(4) It "scorches" and dries the air, and makes it irritating to 
the nerves, unless a vessel of water be kept to evaporate upon the 
stove. 

(5) It does not assist ventilation so well as the fire in the open 
grate. 

The process of combustion thus briefly sketched is, at the bottom, 
a chemical one, and closely allied to, 

(1) Respiration. 

(2) Heating of the body by oxidation of waste tissue and food. 

(3) Decomposition, or the oxidation of waste matters out of the 
body, in the decay of animal or vegetable (organic) matters. 



110. VENTILATION. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. The Extent of the Atmosphere. — The air probably 
extends to a height of about 200 miles above the surface of the 
earth. 

But as it is highly elastic, the lower layers are compressed by 
the weight of the upper strata. It is therefore densest near the 
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surface of the earth, and rarer as we ascend a mountain, or go up in 
a balloon. 

About half of the whole quantity is within 3$ miles from the 
earth's surface; and the weight of the air at this height, therefore, 
is only one-half (or 7} lbs. to the square inch) of what it is at the 
earth's surface (15 lbs.). 
This pressure, or weight, is measured by the barometer, a column 
of air 200 miles high being equal to a column of mer- 
cury about 30 inches in height. 

2. Necessity of Air. — Vital processes can be main- 
tained some time without solid, or even without liquid, 
food ; but the necessity for air is absolute and uiiinter- 
inittent. Injurious substances taken in with food are 
not always absorbed into the system; but impurities 
of the air always are so. 

A healthy adult person requires daily about 1500 
gallons of air from which to draw as much oxygen as 
is necessary for purifying the blood. This amount is in 
twenty-four hours rendered virtually unfit for respira- 
tion again, and must therefore be got rid of and re- 
placed, by ventilation. 

The quantity of fresh air at first required for proper 
respiration, of course, depends on the cubic capacity of 
the place of assembly, and the number of persons in it. 
But each person requires from 2000 to 3000 cubic feet 
of fresh air per hour. A room of 10 feet square, with 
a pitch of 7J feet, should therefore have its air changed 
Biuvmeter completely three or four times every hour for each 
single grown-up person in it. 

3. Composition of Air.— Air is composed of two gases, 
oxygen and nitrogen, in the proportions of twenty-one of the former 
to seventy-nine of the latter by volume. These gases are not 
chemically combined, but simply mechanically mixed together. 
If they were chemically combined, as hydrogen and oxygen are to 
form water, it would require a chemical operation to abstract the 
oxygen from the nitrogen in the air; and this the lungs could not 

The nitrogen, which, like oxygen, has no colour, taste, or smell, 
acts as a diluent without entering into chemical combination within 
the body. Without this dilution of oxygen by nitrogen "animal 
CQmb'JS'Ior) " would be carried on too rapidly in the body. Oxygen 
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is the great supporter of life and of combustion. It also purines the 
blood in the lungs. 

4. Description of Oxygen.— Oxygen is an invisible gas, 
tasteless and without smell. It is the most abundant and widely 
spread of all the elements in Nature, being largely present in the 
air and in water, and in the solid crust of the earth combined 
with metals, &c, as oxides. 

Oxygen is set free in plants by the action of sunlight on the 
carbonic acid gas taken in by the leaves, and split up iuto carbon, 
which is built up into the plant, and oxygen, which is set free. 

5. Properties of Oxygen. 

(1) Not combustible in itself, but a strong "supporter of combus- 
tion " in all fires. It acts more slowly, but in the same direction, 
in putrefaction, and in " burning " up, or oxidizing, food and waste 
worn-out tissues in the body. 

(2) It is soluble in water, and aquatic animals, fish, &c, get their 
blood purified principally from this source. 

(3) It is a supporter of animal life in breathing, &c, and hence 
its name of " vital air." 

(4) It gives heat to the body by " burning " food elements and 
waste tissues. 

Children require more oxygen than adults, as they generally 
breathe and live faster, and hence they also send out more carbonic 
acid, and therefore require better ventilation. 

6. Functions in Animal Life. — Oxygen is a most important 
agent in the human economy, and the lungs have been specially 
provided for its introduction into the body from the air. Passing 
through the air-vesicles of the lungs into the blood-vessels on the 
outside of these, it is carried into the capillaries all over the body, 
except to the extra-vascular portions, such as the teeth, epidermis, 
nails, hair, cartilage, &c. 

On being thus brought into contact with vascular tissues it oxid- 
izes them, and converts them into water, carbonic acid, &c. By this 
oxidization heat is generated, as in ordinary combustion; and the 
body is kept at an even temperature of about 98° Fahr., whatever 
may be the external temperature. 

Oxygen also largely assists the secreting processes carried on in 
the body. It is calculated that about 10,000 grains more oxygen are 
daily taken for this purpose into the blood from the lungs than are 
passed out, combined with carbon, in carbonic acid. 

7. Ozone. — Qzone is another form of oxygen, and has very active 
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properties, especially in corroding organic matter, bleaching vege- 
table colours, &c. It also increases the exhilarating effects of air. 

Ozone as a form of oxygen exists in minute quantities in the air, 
three "single gentlemen rolled into one," or three atoms of oxygen in 
the room of two. It is formed in the great laboratory of Nature by 
the operation of various electrical and physical agencies. It is pro- 
duced during thunder-storms, by the dashing of the waves on the 
sea-shore, in the downward rush of the waterfall, and by the action 
of the sun on the leaves of plants. 

It is the most determined foe of all organic matter, seizing upon 
it, and destroying it, wherever it meets with it. It also bleaches 
vegetable colours. Unfortunately its own existence is sacrificed 
in the process ; and hence we never meet with it where people are 
crowded together in towi^s, or in rooms where they live. 

8. Other Constituents. — Besides the chief constituents of 
the air, oxygen and nitrogen, there are other substances present in 
minute quantities, carbonic acid, aqueous vapour, ammonia, and 
ozone just described. 

9. Impurities. — In addition there are also organic impurities, 
some in the form of vapour or gas. But organic impurities exist 
chiefly in the form of small solid particles which float in the air: 
fragments of straw and wood, spores of fungi, pollen of flowers, and 
germs of microscopic plants and animals. 

The impurities of the open air in the country are much less iu 
quantity and importance than those found in our large towns and 
inside our dwellings. Here, in addition to these impurities, the air 
is vitiated by the carbonic acid emitted from the lungs and skin, a 
variable amount of animal matter of a highly decomposable nature, 
the emanations from sewers, and the products of combustion from 
fires and lights. 



111. VITIATED AIR 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Effects of Bad Air. — The immediate effects of vitiated air 
are headache and lassitude, the first symptoms of which are listless- 
ness and yawning, while the pulse quickens and temperature rises. 

If a vitiated atmosphere be breathed from day to day the cheek 
blanches, the spirits are lowered, muscular energy is decreased, and 
deterioration goes on till bronchitis and phthisis may result. 
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The effect of deteriorated air was strikingly shown in the case of 
the steamer Londonderry, having on board 200 emigrants. A storm 
came on and the captain ordered the hatches to be closed, and the 
result was that seventy-three passengers were found dead after a few 
hours. 

Typhus and typhoid fevers are also engendered by breathing bad 
air. 

Typhus used to be common in England, and especially in prisons, 
which were formerly in a fearfully unsanitary state, and were fitting 
beds for the growth and spread of this specific poison. In many 
cases the criminals caught the "jail fever" as it was called, which 
was soon communicated to the judges and others, leading to an 
epidemic. Typhus is most prevalent now in the poorest and most 
crowded parts of our large towns, notably among the Irish in the low 
quarters of Liverpool. 

Impure air also causes death to persons suffering from acute 
diseases, as consumption. 

Consumption, or phthisis, is very frequently contracted by persons 
who continually breathe foul air. Dr. Parkes has quoted statistics 
which show this in a marked manner. 

In a badly-ventilated prison in Vienna during the years 1834 to 
1847 the proportion of deaths was 86 per 1000; out of these 51 per 
1000 were due to consumption. While in the well- ventilated House 
of Correction in the same city, the deaths were only 14 per 1000, of 
which seven were occasioned by phthisis. 

Scarlet fever is most common in the crowded districts, not among 
the well-to-do classes. 

The death-rate in the army has been reduced from 8 to 7 per 1000 
by improved means of ventilation in the barracks. 

2. Effects of Respiration.— A healthy man expires £ of a 
cubic foot of carbonic acid in one hour, or 19 feet in 24 hours ; and 
loses of watery vapour 20 to 30 ozs. in 24 hours. 

Two thousand persons in two hours give off 17 gallons of water 
from the lungs and skin, and about as much C0 2 as could be extracted 
from 1 cwt. of coal. The presence of carbonic acid is the best test 
of the impurity of the air, as the organic impurities in air increase 
with the increase of carbonic acid. If increased to six volumes in 
10,000 we can detect it by our noses ; and if this volume of carbonic 
acid be contained in 200 or 300 volumes of air, the air is poisonous. 
Sometimes when people leave the sitting-room to go to bed they 
feel wakeful in the bed-room, though in the sitting-room they felt 
tired and languid. This shows the depressing effect of hot vitiated 

(787) Y 
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air; and lung diseases are often produced by sudden changes from a 
hot and close atmosphere to a cold temperature, as the vitality is 
lowered and rendered unable to withstand extremes of tempera- 
ture. 

3. Organic Impurities. — "Every population throws off insen- 
sibly an atmosphere of organic matter, excessively rare in country 
and town, but less rare in dense than in open districts. This 
atmosphere hangs over cities like a light cloud, slowly spreading, 
driven about, falling, dispersed by the wind, washed down by 
showers. It is not living breath except by origin, but matter which 
has lived and is dead. 

"The exhalations from sewers, churchyards, vaults, &c, com- 
mingle in this atmosphere and accumulate, and the density of this 
poison is sufficient to impress its destructive action on the living ; to 
receive and impart the processes of zymotic principles; to connect, 
as by a subtle, sickly, deadly medium, the people agglomerated in 
narrow streets and courts, down which no wind blows, and upon 
which the sun seldom shines " (Dr. Farr). 

Such a tainted atmosphere depresses vitality, lowers the tone of 
the muscular, nervous, and assimilative energies, and produces 
scrofulous diseases. 

The air is constantly being adulterated with impurities from com- 
bustion, respiration, fermentation, decomposition, the processes of 
manufacture, mineral and excrementitious dust, zymotic germs, &c. 

These particles become entangled in the minute globules of water 
which constitute cloud or fog, or they become inhaled t^y us in 
respiration. 

These little specks of matter, organic and inorganic, are revealed 
when a beam of light is thrown from a lantern on a screen, as they 
reflect the light from themselves, and thus render themselves 
visible. 

Many of these particles are alive, or are ready for development. 
Most of them are arrested by the natural filter existing in the 
nostrils, or they are oxidized by the power of the lungs. 

Many of these bacteria produce phthisis (consumption), erysipelas, 
glanders, anthrax, and other scourges of humanity. But many 
more are harmless in the air, and do not become injurious to human 
beings until they enter the system through the medium of water. 

4. The Air of Towns. — The air of towns is thus contaminated 
by exhalations from living bodies, from the refuse of organic sub- 
stances, combustion of fuel in fires, the effluvia of manufactures, &c. 
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Each individual gives off on an average 1£ oz. of aqueous vapour 
per hour, and this is sufficient to saturate, at ordinary temperatures 
about 360 cubic feet of air. This vapour becomes condensed and 
precipitated on cold wall, door, and window surfaces; and the solid 
organic contents of it form resting-places for microscopic animal- 
cule dangerous to health. Each jet of gas or candle also vitiates 
air, as a man does in respiration. 

The danger of effluvia from manufactories is not to be measured 
by their ill smell ; some noxious gases being odourless, and vice versd. 

The air also frequently contains minute quantities of hay-seeds, 
filaments of flax and cotton, starch granules, spores of fungi (mould, 
mildew, &c). Other impurities are gases resulting from combustion, 
acids from chemical works especially destructive to vegetation, 
excess of carbonic acid from combustion, respiration, and decomposi- 
tion of organic matter (putrefaction), and volatile particles of a 
highly decomposable nature given off from the lungs. 

5. Nitrogen Compounds in Air.— The air in large towns is 
also contaminated by nitrogen compounds, as the water is. These 
are the results of respiration &nd decomposition. The presence of 
these nitrogen compounds in air may be detected and measured by 
Condy's disinfecting fluid. 

In a crowded room, if the water condensed on the windows be 
collected and kept, it forms a thick glutinous mass full of vegetable 
growth. 

The following table shows where the largest and smallest quantities 
of these nitrogen, or arnmonjacaj, compounds are produced : — 



Ammonia. rw.«««*« 

Grains per million A °S£EJu 

cubic feet. 



Ammonia. 



HycJePark, , M ,.. ,,, .,, 12$ 38 

Thames Embankment, ... ... 21 ...... 72 

Be^hnaJ Green, ... ... ... 49 83 

Bacjt Sfreet pear workhouse, ,„ 89 ,.,,.. 106 

A ton of rain-water at Manchester, Newcastle, or Glasgow contains 
100 grains of ammonia j in London, only half that quantity. 

6. Comparative Impurities.— The following table gives the 
relative amounts of organic and oxidizable matter in the air at 
different places : — 

700 
73'0 



On the Alps, 


2*8 


In a pig-sty, 


iit sea, ... 


• . . o'O 


Manchester (near 


London, 


55-0 


the Irwell), 
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7. Relative amount of Carbonic Acid— The normal 
quantity of carbonic acid present in the air is 3 parts out of 10,000. 
But the following table shows under what circumstances this pro- 
portion is increased : — 

In Manchester streets, 4 in 10,000 

In workshops, 30 „ 

In theatres, 32 



In mines, 



78 



» 



» 



8. Sulphur Compounds. — In the neighbourhood of chemical 
works the rain-water has been found to contain sulphuric acid. 
Again, smoke yields sulphuric acid, due to the sulphur in coal, be- 
sides soot, and carbonic acid, and various other gases. 

NOTES OF A LESSON ON "THE ATMOSPHERE." 



Matter. 



Method. 



I. What it is— 

The atmosphere is the name 
given to the layer of air which, 
like a coating, surrounds our globe 
in every part. It is invisible. 

It is like an ocean all over the 
globe, but much deeper than the 
aqueous ocean ; and not so heavy. 

It is above us, but when we go to 
sea the water is beneath us. 

It is so light that some bodies float 
in it. Thus balloo)is rise to great 
heights, but they never get to the 
top surface of the air, as a cork 
does to the surface of water. 

Even the tops of the higliest 
mountains are not above the atmo- 
sphere. They are only about five 
miles high, but the atmosphere is 
about 200 miles high. 

It would take 40 of the highest 
mountains piled on the top of each 
other to reach to the upper surface 
of the atmosphere. 



After questioning on what is meant 
by "Our Globe'* and its shape, explain 
that though we cannot see it, every part 
of the earth's surface is enveloped in air, 
as an orange is surrounded by peel, only 
that in the case of the orange the cover- 
ing is visible, while in the other case it is 
invisible. Call special attention to the fact 
that not only is air to be found out in the 
fields and streets, but that it fills every 
space indoors as well as out. 

To illustrate the atmosphere many in- 
stances may be found, such as taking a 
ball and wrapping it round with a covering 
of worsted. In this case the ball repre- 
sents the earth, and the worsted the atmos- 
phere. This illustration should be further 
explained by drawing on the board a sketch 
of it, by means of a circle, inclosing a 
smaller one. In this case the inner circle 
will represent the limits of the solid earth, 
and the space between the two circles will 
show clearly the position occupied by the 
invisible air. An orange may be used as 
an illustration, the peel taking the place of 
the atmosphere, and the inner part corre- 
sponding to the earth. It must be pointed 
out clearly that in each of these cases the 
covering is visible. 



II. Composition of Air. 

Air is composed of nitrogen, 
oxygen, moisture, and a very small 
quantity of other substances. The 



Ask the class what happens to a fire 
when the bellows are used, and get the 
answer that it burns more brightly. Ex- 
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Notes of a Lesson on "The Atmosphere."— Continued. 



Matter. 



nitrogen and oxygen are not mixed 
together in equal quantities. There 
are about four parts of nitrogen to 
one of oxygen. 

If we had a vessel containing 
five pints of air, it would contain 
four pints of nitrogen and one of 
oxygen. 

The air is not a chemical com- 
pound like chalk, all consisting of 
the same substance, any more than 
saw-dust and sand mixed together 
would be. It is only a " mixture." 
That is, it is made up of two 
different things, namely two differ- 
ent gases, oxygen and nitrogen, and 
these not united together, but 
merely commingled. 



Oxygen, is the great supporter of 
life, as by it animals exist, and it 
helps substances to burn, and thus 
gives heat. 

Nitrogen will not burn, but its 
use is to keep the oxygen from 
burning things too quickly. 



Method. 



III. Extent. 

The atmosphere extends all 
round the surface of the earth, 



plain that this is because the bellows send 
to it a very large supply of air. Thus it 
gets an increased supply of oxygen, which 
causes burning. This accounts for the 
quickness and brightness of the burning. 
It is this same gas (oxygen) in the air 
which causes the heat in our bodies. 

Explain that nitrogen and oxygen are two 
" element*" or " simple substances " that are 
found in many different forms (food, &c. ). 

Ask the class for the difference between 
the air in a large town, and that in the 
country. The former contains more impuri- 
ties than the latter. To prove to them the 
composition of air, take a bell-jar divided 
into fifths, which will of course be full of 
air. Invert it over a dish containing 
water, and place in it a piece of burning 
phosphorus. The children will then see 
that the water rushes into the bell-jar to 
the extent of one-fifth, thus filling the 
space which formerly contained oxygen. 

The use of oxygen in helping things to 
burn is well illustrated by blowing 1 on an 
expiring candle snuff, thus relighting it. 

The function of the nitrogen in the air 
is not to do this work, but to keep the 
oxygen from doing harm by causing too 
fierce combustion. 



If we go up a mountain we are still 
enabled to breathe, because we have not 



and reaches up to a great height got above the limit of the air. But as 

1 we ascend higher the air becomes less dense, 
or rarer, that is, there is less of it than at 
the base of the mountain. 



of about 200 miles. 



IV. Pressure. 

The air being a highly elastic 
substance is pressed down by its 
own weight, and is therefore heavi- 
est at the earth's surface. Its 
ordinary weight is about 14 or 15 
pounds to the square inch. But 
we do not /eel this weight because 
it is the same on every side of us. 

It presses up as well as down, 
and sideways in all directions. It 
goes with the earth wherever that 
goes, in its turning round on itself 
and round the sun. 



A pile of books may be taken to 
illustrate this. Ask the class which has 
the greatest weight on it, and they will at 
once see that the lowest one has, while the 
top one of the pile has no weight above it. 
Apply this to the atmosphere. Explain 
the reason why we do not feel the pressure 
of the atmosphere, viz. because it presses 
equally in every direction. Illustrate the 
upward pressure by the boy's trick of sup- 
porting a weight by means of a sucker, 
and bv inverting a tumbler of water 
covered with a sheet of pajxr, so that the 
pressure of the air upwards shall sustain 
the water in the inverted tumbler. 
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Notes of a Lesson on "The Atmosphere. "—Continued. 



Matter. 



V. MoYWiientB of Air. 

When air moves it causes what 
is called a wind. So wind is air in 
motion. 

It is heat which makes air rise, 
and which is therefore the cause of 
wind 



Method. 



Illustrate by the opening of a door or 
window, when the air from outside rushes 
in, causing a draugltt. This is really a 
wind on a small scale. 

Briefly recapitulate and question, get- 
ting the class to give as many examples as 
possible from their ordinary life. 



NOTES OF LESSONS ON OXYGEN. 

Introduction. — Ask children to notice the difference we feel when we go out 
on a clear, frosty day, and when we go into a close, crowded room. We find 
in the first case we feel bright and cheerful; and in the second dull and 
miserable. Explain that this is due to the relative amount of a certain gas 
in the air called oxygen. 



Matter. 


Method. 


I. What Oxygen is. 

(a) Life-supporting gas which is 
found in the air we breathe. 

(6) It is the most widely diffused 
of all gases except nitrogen. 


(a) Explain that all bodies are either 
solid, liquid, or gas, and that each can be 
turned into the other. Ice, when melted, 
turns into water; when boiled, it turns into 
steam, which is gaseous. In the burning 
of a candle, in a former lesson, we had 
these three forms very plainly shown: 

1st, Fat = solid. 

2nd, Melted fat = liquid. 

3rd, Flame = gas — product of burning. 

This lesson we are taking deals with a 

gas- 

{b) Ask for places where air is found; 
and say that wherever we find air there 
will be this gas, because it forms part of 
the air surrounding the globe. 


II. Description. 

Invisible, tasteless, and without 
smel^. 


Have a jar of oxygen before the class, 
and let children notice that it is apparently 
empty, therefore colourless. Notice also, if 
we remove the lid of the jar and allow the 
gas to escape, we do not smell or taste 
any difference in the air. Therefore, it is 
without taste or smell. 


III. Preparation. 

(a) This gas is set free by the 
action of sunlight on the carbonic 
acid which is breathed in by plants. 
This is a natural method of pro- 
ducing oxygen. 


Have a plant before the class, and 
say that plants breathe in somewhat the 
same way as we do. But instead of taking 
in the pure air we inspire, they take in the 
foul air, carbonic acid, we expire, which 
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Matter. 



Method. 



(b) But in the laboratory the 
chemist can artificially produce it. 
by heating "oxygen mixture" 
containing it locked up in a solid 
form. 



IV. Uses. 

(a) A most powerful "supporter 
of combustion." In the blast- 
furnace for smelting iron ores, the 
intense heat necessary to fuse 
stone and lime and iron, is obtained 
by blowing in a blast of air contain- 
ing oxygen. 



(b) Chief supporter of animal 
life. All animals deprived of air, 



and 
die. 



therefore of oxygen, at last 



( c) Gives heat to the body. 



is made up of this gas (oxygen), and another 
substance (carbon). When sunlight falls 
upon a plant it separates these two gases, 
which compose the air it has breathed in, 
and the plant sends out oxygen, which 
keeps us alive. So we find that plants are 
very important on the earth, and in our 
homes, to keep the air pure. 



(a) Explain that nothing would burn 
without oxygen. Fires, candles, matches, 
in fact everything which gives light, would 
go out, if this gas were taken away. On 
the contrary, the opposite would happen 
if we had a large amount of it supplied. 
For, whereas in the air of a room partly 
deprived of this gas the fire would be dull ; 
if we open the door and allow plenty of 
fresh air to come in, it would become 
brighter. 

Plunge a lighted taper into a jar of this 
gas, and the flame will immediately be- 
come brighter. 

(b) Tell children to take a long breath ; 
ask what they have taken into the lungs. 
(Air. ) Explain that the oxygen which is in 
the air passes into our lungs, and thence into 
the blood, and there begins to " burn" up 
the impurities in it in the same way that 
it made the fire burn, only more slowly. 
These impurities mix with the gas, and are 
breathed out in the form of another gas, 
carbonic acid, which is taken up by plants, 
as shown in the beginning of the lesson. 

(c) Explain that, as coal when burning 
gives out heat, so oxygen when "burning" 
up the impurities in the blood, gives out 
heat, but not flame. This heat keeps the 
blood at the right normal temperature. 



112. CAKBONIC ACID GAS. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. What it is. — Carbon, when combined with oxygen in the 
relation by weight of three of carbon to eight of oxygen, or by 
volume of 2 of oxygen to 1 of carbon, forms carbonic acid gas. It 
is a colourless, inodorous gas, with a slightly acid taste. 
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2. Its Occurrence. — It occurs in a free state in the atmosphere 
to a slight extent, where it is due to : 

(1) Respiration of animals. 

(2) All processes of vegetable and animal decay (Putrefaction). 

(3) The burning, oxidation, of all substances that contain carbon 
(Combustion). 

The teacher can show its presence in solution in water by opening 
a " splint " of aerated water, when the gas rushes out. She can also 
make it before the class by placing a piece of chalk in a wide- 
mouthed bottle, covering it with water, and pouring on it some 
sulphuric acid. Then effervescence takes place, and carbonic acid 
gas rises in bubbles, and is given off. 

The proportion of carbonic acid present in the atmosphere is 
generally a measure of the quantity of organic matter present with 
it; it is this latter which is the real source of danger to health. 

3. Safe Proportions. — If the air be pure in other respects, much 
more than six parts of carbonic acid in ten thousand may be breathed 
with impunity. Thus it has been found that in a soda-water 
manufactory, which was otherwise pure, no discomfort was felt from 
twenty parts of carbonic acid in ten thousand of air. Even one 
hundred parts in ten thousand of air have been found not injurious 
under similar circumstances; whereas headache and giddiness will 
result from fifteen parts in the same quantity of air in a crowded 
room. This explains the fact that 123 persons died out of 146 in 
the Black Hole of Calcutta. 

John Howard found the malignity of the air in jails so offensive, 
that he would not use at home his note-book, taken with him into 
the prisons, until it had been open for an hour or two before the fire, 
to rid it of foul and noxious gases and smells. 

4. Factor in Ventilation. — It is the presence of carbonic acid 
that renders ventilation such a difficult process. This is because 
warming and ventilating are antagonistic operations, the combustion 
decreasing the amount of oxygen left in the air, and increasing the 
carbonic acid, besides adding other impurities. 

NOTES OF LESSONS ON CARBONIC ACID GAS. 

Apparatus* — Two jars of gas, one of oxygen and the other of carbonic 
acid (C0 8 ). 

Introduction. — Refer to introduction of last lesson, and say that as we felt 
light and cheerful when we had plenty of oxygen in the air, so we should feel 
dull and miserable, if there were a large amount of another gas which is called 
"foul air" or carbonic acid. 



CAHBONIC ACID GAS. 



337 



Matter. 



L What it is. 

A compound gas formed of an 
elementary gas (oxygen) combined 
with CARBON. 



II. Description. 

Without smell or colour, but 
with a faint acid taste. When 
combined with water, as in most 
aerated or mineral waters, it adds 
a fresh, sparkling, and refreshing 
taste to the otherwise tasteless 
water. 



in. Formation. 

(a) Respiration. 



(6) " Burning " of all substances 
in oxygen. 



(c) Decaying matters. 



(d) A fmosphere. 



Method. 



Explain that, as was said in former 
lesson, a gas is something which has no 
visible shape. Ask a child to place her 
hand over the key-hole. What would she 
feel? (Air coming in.) Notice, that al- 
though we cannot see a gas, we can feel it. 



Have a jar of carbonic acid gas in 
front of class, and make class notice, as in 
oxygen gas, the jar is apparently empty, 
therefore the gas is without colour. Re- 
move the lid and we cannot smell it, there- 
fore it has no smell. But it differs from 
oxygen in that it has a faint taste, resem- 
bling that of a lemon or acid drop (sour). 
If we can taste it in the air of our rooms, 
we know that foul air is present. 



(a) Elicit from children what we do when 
we breathe. (Take in air.) Explain that 
this air is made up of oxygen gas and 
another gas. Question what oxygen does 
when it gets into the blood. (Mixes with 
blood, and " burns " the impurities. ) Ex- 
plain that in "burning" these, it mixes 
with them, and comes out of our bodies as 
another air — called "foul air." We can 
detect this air when we respire. If we 
breathe it over and over again, we feel 
dull and sleepy. We should always keep 
our rooms pure and sweet with plenty of 
oxygen, ana have as little of carbonic acid 
gas as possible. We can do this by pro- 
per ventilation. Plants breathe in this 
carbonic acid gas; so what is foul to us 
is pure to them. 

(b) Ask for different kinds of combustion. 
(Burning candles, gas, fire, &c.) Elicit 
from children that oxygen is always pres- 
ent when burning is carried on. This gas 
mixes with materials burned and forms 
"foul air." 

(c) We find foul air coming from all de- 
caying matters, dust-bins, decayed leaves, 
&c. Oxygen burns these matters and 
sends off carbonic acid (COs). 

(d) Ask where we should expect to find 
this gas if we could see it. (In the air.) 
Draw from children how it came there. 
(From breathing, burning, and decaying). 
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Notes op Lessons on Carbonic Acid Gas,.— Continued. 



Matter. 



IV. Properties. 

Dissolves slightly in water, but will 
not bum, nor suffer other things 
to burn in it, or "support com- 
bustion." It is, therefore, neither 
'* inflammable" itself, as hydrogen 
is; nor a supporter of combustion, 
as oxygen is. 



Method. 



If water be near it will absorb the car- 
bonic acid, or take it up in solution, causing 
the water to be sparkling and clear. It is 
not, however, always the brightest water 
that is best, as it may have other foul gases 
in it. How can we tell this? (By the 
taste. ) Inquire in what districts we should 
expect to find foul air in water. (Near 
cemeteries, farmyards, and forests.) Ex- 
plain that we should never drink water 
that tastes ill, as we should otherwise 
suffer as much from drinking it as from 
breathing bad air. Unlike oxygen, it will 
not suppwt burning. Insert a lighted paper 
in a jar of it, and it will go out. Fires will 
not burn if there is too much "foul air" 
present. A candle will go out if taken 
into a cellar that has been closed for some 
time and become filled with carbonic acid. 



113. THE LUNGS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. What the Lungs are.— The lungs are the organ of respira- 
tion, and are situated one on each side of the heart, and wrapping it 
round front and back. Together with the heart, they thus fill up 
the whole cavity of the thorax. 

Their outer covering firmly adheres to the inside walls of the 
thorax or chest, and to the diaphragm or midriff. 

2. Their Structure. — The lungs consist of a highly elastic and 
spongy tissue, enveloping air-passages and blood-vessels. The 
whole is inclosed in a double layer of serous membrane 1 known as 
the pleura. 

Immediately behind the tongue is the opening called the glottis, 
which can be closed over by a lid (the epiglottis). This opens into 
another aperture known as the larynx ; and passing on down the 
front part of the throat, where it may be easily felt, is the trachea or 
windpipe. 

On entering the chest the trachea divides into two branches, or 

* A serous membrane is a membrane lining a closed cavity in the body, and secreting 
a lubricating fluid. 
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bronchi, one of which enters each lung. Each bronchus then 
divides, like a tree, into branches, in a forked manner in every direction, 
forming smaller branches known as the bronchial tubes. Each 
bronchial tube ends in an elongated swelling (about -£$ of an inch 
in diameter), made up of little sacs or air-cells. The walls of these 
air-cells are very thin and supported by much delicate and highly 
elastic tissue. The estimated number of air-cells is about five to six 
millions, having a surface-area of ten to twelve square feet. 

Outside the delicate walls of these air-cells lie the capillary blood- 
vessels containing blood, which, after having traversed the body, 
has returned to the lungs loaded with impurities. 

3. Functions of the Lungs.— (1) For the oxidation or slow 
burning up of waste matter by oxygen. 

(2) For the removal of these waste products. 

The air-cells being surrounded by capillaries, an active interchange 
takes place between the air in the air-cells and the gases dissolved 
in the blood. The oxygen in the air-cell passes through the delicate 
walls of the cell into the blood, while carbonic acid, vapour of water, 
and organic impurities from the blood pass into the air-cell. 

Thus the blood, which was impure and dark-coloured when first 
brought to the air-cell, becomes bright scarlet and pure, fit to be 
sent to the various parts of the body. 

The air in the cell, having now thus become impure, must be got 
rid of and replaced by inspired pure air. This exchange takes place 
about seventeen times each minute, while a continual supply of blood 
is maintained by the heart. 

NOTES OF LESSONS ON THE LUNGS. 



Introduction. — Bring out a child to the front of the class, and tell her to 
draw in a deep breath, while the rest of the class watch carefully to see what 
the result of this action is. They will then be able to tell that on taking in a 
deep breath one part of the body becomes enlarged and expanded. Ask which 
part of the body it is that becomes larger, and get the reply that it is the upper 
part, usually called "the chest." 



Matter. 



Method. 



I. Definition — 

Inside the chest are two organs, 
or parts of the body, which are used 
in breathing. 

In other animals they are called 
* ' lights" in human persons * 'lungs. " 
The lungs or lights of sheep are 



This definition of the lungs will have 
been drawn from the children by the intro- 
duction. Explain what is meant by an 
oi'gan. (A part of the body specially fitted 
for the work it has to do. ) Ask the chil- 
dren to mention organs of sight, smell, &c. 
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Matter. 



eaten, and are seen to be full of 
"pipes." These are the tubes 
used for the passage of air. 



II. Description — 

The lungs are like two bladders or 
bags for holding air. They are com- 
posed of a very elastic and spongy 
substance, wrapped up in a double 
bag of skin. 

At the back of the mouth is an 
opening into the windpipe, or large 
tube which carries air to the lungs. 
This tube passes down the front of 
the throat, and on reaching the 
lungs splits into two brandies, going 
one to each lung. Each of these 

Eipes divides many times, until a 
irge number of tiny tubes are 
formed, each ending in a little 
swelling containing air. 



Ill Position— 

The position of the lungs, and 
the wonderful way in which they 
are protected by a cage-work of 
bones and muscles, allows them to 
stretch and shrink, but still protects 
them from injury. Nature has thus 
carefully provided for their protec- 
tion, because they are organs which 
keep on working all the time we live. 
If they cease to work death ensues. 

All organs necessary to life are 
equally well protected, as the brain 
and heart. 



Method. 



This may also be illustrated by reference 
to, (1) A Jwuse, in which the various rooms 
and parts are each fitted for their own 
work: 

(2) A factory, in which all the workers 
are not employed in the same manner, but 
each does his own particular part of the 
work. Thus of three men working at the 
same factory, one may be a stoker to at- 
tend to the fires; another a book-keeper to 
attend to accounts; and another to attend 
to machinery, &c. Apply this to the lungs, 
which have for special work the breathing 
in and out of air. 



Show the class a bladder "smveaker" 
or bag of some kind which will nold air. 
Blow into it, filling it with air, and the 
class will see what happens to it. Tell 
them this is just what takes place when 
air is drawn into the lungs. If the lungs 
were not elastic, they would not stretch to 
allow plenty of air to be taken in. Suck 
out the air from the ' • squeaker " or bladder, 
and the children will see that the sides 
shrink and fall tagetlver, just as the lungs 
do after a breath has been sent out. Call 
a child to the front, and show the windpipe 
going down the front of the throat, then 
let each child feel the windpipe passing 
down her own throat. Compare the branch- 
ing of the air-tubes with that of a tree, and 
draw a rough sketch of it on the black-board, 
showing the air-cells or air-swellings at the 
end of each tube. But tell the class that 
they are much smaller in the body than 
they can be drawn on the black-board. 



Draw on the black-board a rough 
sketch of lungs, surrounded by ribs and 
muscles, and tell class that the reason the 
bones are so arranged is to allow of free 
moving when the lungs are required to 
stretch. If they were surrounded by a fixed 
wall of bones they would not be able to do 
their work at all. To make this quite 
clear, let a child come to the front of the 
class and take a deep breath. The class 
will then notice how readily the upper part 
of the body expands, to allow the lungs as 
much room as they require. Draw from 
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They are so very light that they 
will float in water. This is due to 
the presence of the air in them, 
which buoys them up. If this air 
were squeezed oiit, they would then 
be heavier than the water, and sink. 



Method. 



the class the fact that breathing always 
continues, and whether we are awake or 
asleep the lungs, like the heart, still keep 
on working. Recapitulate and question, 
leaving the work of the lungs to be further 
spoken of in a future lesson. 

Show class that a piece of boiled lights 
will float on water, and ask them to men- 
tion anything they know which when 
thrown into water will float on the top. 
Contrast the difference between a stone 
and a cork when thrown into water. The 
difference is due to the fact that one is 
heavier, the other ligJder, than an equal 
volume of water. Refer to life-buoys used 
in cases of drowning, and the class will see 
how air buoys things up. 



114. RESPIRATION. 

SPECIAL INFORMATION FOR THE TEACHER. 

GENERAL SKETCH. 

1. Arterial and Venous Blood.— The blood in an artery is 
of a bright scarlet colour: that in a vein is purplish. Arterial 
blood is converted into venous in every part of the body; venous 
into arterial at the lungs only. The one is fouled by waste in the 
tissues, the other purified by oxygen. The latter function is the 
essential work of respiration, carbonic acid being given off in ex- 
piration. 

2. Air-passages. — The external air reaches the pharynx at 
the back of the mouth by, — (1) The nasal passages. 

(2) The mouth. 
Air thus passes into the larynx, and thence into the trachea or 
windpipe. This connects with the bronchi, one to each lung; and 
these larger pipes break up into the smaller bronchial tubes ending 
in air-sacs. 

3. The Capillaries. — The capillaries permeate the extremely 
thin tissue separating these air-cells, and so bring the blood to the 
air-cells to be aerated, with only a thin moist membrane between 
the blood and the air in the air-sacs. 

An adult man breathes about 17 times per minute, taking in 
about 30 cubic inches of air per inspiration. 
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4. Respiratory Changes. — (1) The expired air is always 

about blood heat. 

(2) It is always nearly, or quite, saturated with vapour. 

(3) It contains nearly 5 p. c. of carbonic acid. 

(4) It is tainted with highly decomposable animal matter. 
From 350 to 400 p. ft. of air pass through the lungs of an adult 

daily. This quantity contains, in the expired air, about 8 ozs. of 
carbon in the fqrm of carbonic acid, and rather more water. 

5. Abnormal Conditions.— Cold, exercise, and food in- 
crease the quantity of oxygen absorbed, and of carbonic acid ex- 
pelled. In proportion to weight, respiration is more active in chil- 
dren, and diminishes with age. It is also greater in the day-time 
than at night. 

When one is prevented from inspiring and expiring by choking, 
drowning, strangling, &c., asphyxia or suffocation is the result. 
Then the face turns black, the veins become turgid, and insensibility 
and death ensue from deprivation of oxygen, and from excessive 
accumulation of carbonic acid. 

An adult requires at least 800 c. ft. of air-space to give him air of 
sufficient purity for respiration, and this space to be freely communi- 
cating with the external atmosphere for renewal. 



115. RESPIRATION. 

§PECJAl4 {^FORMATION FOR THE TEACHER. 

DETAILED SKETCH. 

1. Respiration, is the act of breathing. Jt consists of two dis- 
tinct processes : — 

(a) Inspiration, or the act of taking air into the lungs. 
(6) Expiration, or expelling air from the lungs, 
These follow each other in rhythmical sgccessjon. 

2. Inspiration, or the act of inhaling air, is brought about by 
the following means : — 

(a) Certain muscles between the ribs (the "external i nter cos- 
tal s ,} ) contract, and thereby raise the ribs, and so increase the capa- 
city of the thorax in one direction (horizontal). 

(b) The muscles of the diaphragm contract, and flatten its convex 
surface, and thus again increase the capacity of the thorax in an- 
other direction (vertical). 
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3. The Diaphragm. — The diaphragm, or midriff, is a parti- 
tion of strong muscular and membranous tissue, forming the floor 
of the chamber of the thorax. It is of a grayish- white colour in the 
middle, with pink muscles on the outside, radiating from the centre. 
It is attached to the spinal column by two strong muscular bands 
known as the " pillars of the diaphragm." 

4. The Thorax. — The thorax is a closed cavity, lined by bony, 
cartilaginous, and muscular walls. Force is necessary to overcome 
the inertia of the chest-walls, the elasticity of the lung tissue, and 
the weight of the abdominal walls. 

The first force is supplied by the diaphragm, which, by means of 
the muscular pillars and other muscles by which it is attached to the 
ribs, contracts, and enlarges the vertical diameter of the thorax. 
Secondly, we have the intercostal muscles, from rib to rib, pulMng 
up and down the front extremities of the ribs. 

5. The Air and the Lungs. — The lower portions of the 
bronchial tubes and the air-cells contain 100 cubic inches of 
" residual " air. Above these lie 100 cubic inches of " supplemen- 
tal" air. And, in ordinary respiration, there are in addition 30 cubic 
inches of " tidal " air above these in the bronchi and trachea. 

Of this the latter acts as an intermediary between the external 
air, with its large stores of oxygen, and the blood charged with car- 
bonic acid in the capillaries of the air-cells. 

There are two entrances to the larynx, one through the mouth, 
the other through the nostrils and posterior nares. Both admit 
air to the trachea and bronchi. Of the latter there are two on the 
left, and three on the "right, side of the lungs, ramifying into 
bronchial tubes, and ending in small sacs called air-cells. In the 
smaller tubes there is an alternate inward and outward central 
current, with two constant outward side currents set up by the 
rhythmical sweep of the cilia. 

6. Kinds of Respiration. — We sometimes speak of two 
kinds of respiration : — 

(a) " Diaphragmatic," or the one effected by the movement of the 
diaphragm; and 

(b) " Costal," or that of the ribs. 

But under ordinary circumstances the two movements are com- 
bined, the contraction of the muscles of the diaphragm taking 
place at the same time as that of the intercostal muscles. The 
capacity in the thorax being thus increased, air immediately rushes 
down the trachea to fill the lungs, and keeps them in contact with 
the expanded walls of the chest. 
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7. Expiration. — This may be said to be chiefly a passive act. 
The muscles which contracted for inspiration now relax, the dia- 
phragm rises, the ribs sink, partly by their own weight and partly 
by being pulled down by a set of muscles, acting in opposition to 
those that previously raised them. The joint result is that the air is 
forced out of the lungs through the trachea. 

8. Functions of Respiration.— Respiration is necessary to 
change the venous into arterial blood. 

(a) After the blood has passed from the left side of the heart, 
nourished the various parts of the body, and received the results of 
oxidation of the waste tissues, it has become unfit again to perform 
the same functions of nourishing the body, until the carbonic acid 
which it has acquired has become partly replaced by oxygen from 
the atmosphere. That is, without respiration the body would die 
of oxygen-starvation and carbonic acid poisoning. 

(6) Besides this function, respiration is of use to take into the 
body more stores of oxygen than it gives out again combined with 
carbon in carbonic acid. This oxygen is used up in carrying on the 
various secretions. 

9. Asphyxia. — When the air in the lungs cannot be replaced, 
asphyxia, or suffocation, takes place. 

The venous side of the heart becomes gorged with black blood, 
while the left side is empty. The veins also become swollen; 
paralysis of the heart, and violent convulsions of the body fre- 
quently arise, and death ensues from oxygen-starvation and negative 
carbonic acid poisoning. 

Ordinarily air contains about 79 per cent of nitrogen and 21 per 
cent of oxygen. But under continued respiration oxygen becomes 
rapidly used up by the breathers, being taken into the blood in ex- 
change for carbonic acid given out, until there is not enough left to 
carry on the vital processes. 

Moreover, respiration cannot be continued to the point of con- 
suming all the oxygen of the external air, for the rapidity and 
thoroughness of the interchange between the oxygen of the external 
air and the carbonic acid of the blood depend largely upon the 
comparative absence of the latter in the air, and the large presence 
of it in the blood. 

10. Changes in the Air.— (a) The air before respiration 
consists of 21 parts of oxygen and 79 parts of nitrogen. After 
the air has once passed through the lungs, about 5 per cent more car- 
bonic acid, and 5 per cent less oxygen are present in the expired air. 
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(6) Whatever the temperature of the inspired, that of the ex- 
pired air always remains nearly the same as that of the blood. This 
is due to the heat abstracted from the trachea, bronchi, and bronchial 
tubes. 

(c) However dry the air may be when inspired, it always takes up 
some amount of moisture in the respiratory passages. 

The changes may be thus summarized :— 

(a) The external air loses 10,000 grs. of oxygen per day. 

(6) It gains 12,000 grs. carbonic acid in the same time. 

(c) It gains 5,000 grs. water. 

(d) It gains heat, animal matter, ammonia, and free nitrogen. 



NOTES OF A LESSON ON RESPIRATION. 

Introduction. — In a former lesson we learned about the lungs as the organs 
by which we breathe. We are now going to learn about the action of breath- 
ing itself. Bring out a child to the front, and let her take in a deep breath, 
while the class notes that the inspiration is almost immediately followed by 
expiration. 



Matter. 



I. Respiration. What it is. 

Breathing, or respiration, is the act 
of taking in and sending out air by 
means of the lungs. It consists of 
two distinct actions, Inspiration 
and Expiration. It is effected by 
the muscles, 

(a) Of the ribs. 

(b) Of the diaphragm. 



II. Inspiration. — This is breath- 
ing outside air into the lungs at 
regular intervals. The lungs ex- 
pand, making room for more air, 
which quickly rushes in through 
the nose and mouthy down the viiul- 
pijte (trachea), and thence into the 
lungs. 



III. Expiration. — This is the send- 
ing out of air which has been used 
in the lungs and has become im- 
pure. This is forced out by the 
lungs shrinking and becoming 
smaller. 



Method. 



Very briefly recapitulate the lesson on 
the lungs. Explain that respiration issimply 
another name for breathing, and illustrate 
by reference to " respirator " worn over the 
mouth. Ask the class how many different 
actions the girl perf ormed with her lungs, 
while standing before them, and get the 
answer (two), i.e. drawing in breath, or 
inspiration, and driving out breath, or 
expiration. 



Refer to the illustration of a bladder 
as representative of a lung. But remiud 
the class that it is the spongy and elastic 
nature of the lungs which allows them to 
expand. Let a child stand before the class 
with her mouth closed and take in a 
breath; then ask the class in which way 
the air got into her lungs. (The nose.) 
Explain that whether air be taken in by the 
mouth or nose it goes into the windpipe, and 
thence into the lungs, causing the swelling 
of the chest previously noticed. 



(737) 



Illustrate this by means of a pair of 
bellows, and by a bladder of skin, or 
paper, filled with air, and pressed with 
neck relaxed. 



z 
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Notes op a Lesson on Respiration. — Continued. 



Matter. 


Method. 


IV Use of Breathing is to purify 
the blood. Blood which has been 
round the body, and has become 
impure, is sent to the lungs to be 
made pure and fit for work again. 
The oxygen of the air in the lungs 
takes away the impurities. 


Explain that the cleansing of the blood 
in the lungs is like washing dirty clothes 
in one respect. Just as clean water 
should be used in the one case, so in 
breathing, the air taken in should be pure. 
Otherwise it will not do its work properly, 
and illness will ensue. 


V. Bate of Breathing.— Children 
breathe more frequently than 
grown - up people. An adult 
breathes about 17 times in a min- 
ute. 

The rate depends largely on ex- 
ercise, being more frequent the 
more rapid this is. 


Ask the children what happens to their 
breathing if they run very quickly, or take 
other violent exercise; namely, breathing 
is quickened. The fact that children 
breathe more quickly than adults, makes 
it specially important that they should 
have plenty of fresh air. 



116. THE PUEIFICATION OF AIR. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Natural Purification.— The purification of air by nature 
is mainly effected by winds, "which are caused by differences of 
density; and by the natural law that gaseous bodies .tend to 
diffusion. 

2. Diffusion. — Diffusion is the name given to the interchange 
that takes place when two gases of different densities are mixed 
together, or separated by porous partitions. 

The gases may be different gases, as hydrogen and nitrogen, in 
which case they will be also of different densities, or weight, bulk 
for bulk. 

Or, two volumes of the same gas may have different densities, 
through one being hotter or colder than the other. 

Special instances of gaseous diffusion are seen in houses when the 
cold, and therefore heavy, external air passes through a porous 
medium, such as earth or a brick wall, into the interior, where there 
is warmer and, therefore, lighter air. In illustration of this, a fire in 
a closed room has been known to draw sewer gas through the floor, 
and through thirty feet of porous soil beneath. 

3. Purification by Plants. — The carbonic acid (C0 2 ) of the 
air is taken up by vegetation and split into its elements, the 
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oxygen, (0), being liberated, and the carbon, (C), built up into the 
structure of the plants. 

Hence the presence of trees is useful in the neighbourhood of 
dwellings. This is a natural purification of the atmosphere. The air 
is also in great measure self-purifying. In the great laboratory of 
the sky chemical and electrical operations are constantly going on 
upon the grandest scale. 

The heated air rises; cooler currents rush in to supply its place. 
Breezes, winds, and storms arise, and act as agents on any gases or 
vapours, or any products of putrefaction, and mix them up in the 
vast depths of the aerial sea. And there they are not only diluted, 
but converted into harmless substances. 

Within the clouds all organic matter and impurity is " burnt " up. 
The oxygen of the air, intensified in its power by electricity, fastens 
upon it, and changes it into the ultimate products of combustion — 
carbonic acid, aqueous vapour, ammonia, or nitric acid. 

Under Graham's law of "Diffusion of Gases," any gas can pass 
into the interstices between the particles of other gases, and thus 
mix itself up with them, as readily as if it were passing into empty 
space. And when the condensed vapour of the clouds falls in rain, 
this washes down some of the altered products, and prevents any 
excess amongst these. 

4. Artificial Ventilation. — Ventilation lias been variously 
defined, but good or beneficial ventilation implies a constant and 
imperceptible renewal of the air, including the removal of bad air, 
and an ample supply of pure air in its place without a sensible 
draught. The chief conditions of ventilation are : 

5. Conditions of Ventilation. — (a) The air must fee pure, 
and of proper temperature. If too warm, it must be cooled; if too 
cold, it must be warmed. 

(6) The movement of the air must be imperceptible; and, if this 
be measured, it is sure to be found travelling at a higher speed than 
eighteen inches a second, or about one and a half miles an hour. 
Moving air above this rate causes a draught. 

(c) The distribution of fresh air must be perfect. 

(cQ The outgoing air must be removed, so that one person does 
not again breathe the same air, or air from another person. 

6. Systems of Ventilation. — The art and practice of ventila- 
tion is exceedingly old. It was practised by the ancient Egyptians, 
who used shafts connecting the apartments with the roof of the 
house, precisely in the same way as ships are ventilated sit the 
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present day. Chinese houses are provided with pipes under the 
floors, which convey air to the different apartments. Many of the 
Japanese houses are without continuous walls, and the currents of 
air are directed at pleasure by placing screens in various positions. 
When the weather becomes too cold the people wear warmer 
clothing. 

7. Ventilation by Fires. — The most common means by 
which rooms are ventilated are the fires employed in warming 
the dwelling. People who are most averse from any recognized 
methods of ventilation often unconsciously ventilate their rooms 
by means of good fires, and thus escape some of the evil results of 
breathing vitiated air. An ordinary fire consumes the oxygen of 
from 6,000 to 20,000 gallons of air every day. 

The fire must have air; and, if not supplied from below, will 
draw cold air down the chimney, causing a down or back draught. 
Thus a room with a door, windows, and a fire in it must constantly 
have currents of air circulating through it, and be tolerably well 
ventilated. But in this case there are likely to be draughts. 

In many cases, however, the air is drawn from the passages, 
which communicate by doors with the cellars, and so there is great 
danger of sewer gas being drawn into the room. This is the 
reason why, when a fire is lighted in a room, sometimes a bad smell 
is soon afterwards perceived. 

8. Exits for Bad Air. — Heated air rises, therefore one step 
towards ventilation is to have an opening near the ceiling to permit 
egress of heated and polluted air. 

Another plan is to put a ventilator into the chimney; but this 
should have a valve to prevent down draught and ingress of soot. 
Dr. Arnott introduced these valves, which, in various forms, are 
now well-known appliances. 

Boyle proposed to use plates of mica in the construction of 
ventilators for windows and chimney valves. A thin sheet of mica 
was so adjusted in a frame that the slightest current of air outwards 
caused it to move and permit air to escape. An inward draught was 
prevented by the outside pressure causing the mica to cling closely 
to the frame. 

The disadvantage of this arrangement is that the plates are too 
sensitive, as they are affected by the least breath of air. 

M'Kinnell proposed to have two pipes, one inside the other, of 
unequal lengths, which communicated with the external a ir at dif- 
ferent levels. 
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The vitiated air escaped by the central and longer tube, and the 
fresh air entered by the other. This experiment proved successful, 
as it was founded upon a rational basis of ventilation. 

It was soon found out that two pipes, one inside the other, were 
not needed, but that two pipes of unequal lengths in different parts 
of the room would serve the same purpose. 

It was next noted that a subdivision of incoming currents mini- 
mized draughts ; and so currents of air were made to pass through 
perforated zinc or bricks. 



117. LAWS AND PEINCIPLES OF VENTILATION. 

SPECIAL INFORMATION FOR THE TEACHER. 

Introduction. — In ordinary rooms, the windows are the means 
of ventilation. But in bed-chambers, the current of air should not 
be allowed to pass over the bed from the window. 

The following considerations must be borne in mind in ventilating 
a house : — 

1. Heated air ascends, but it can be made also to descend, by 
strong currents from the outside. 

2. The amount of external ventilation should have relation to the 
size of the room, and to the number of tenants in it. 

3. Air shafts will not act in all seasons alike, nor equally well 
with, and without, fires. 

4. Account should be taken of the amount of ventilation already 
possible through doors and windows. 

5. Draughts should as much as possible be avoided, broken up, 
or heated. 

6. The age of the individuals in the room. 

7. The influence of winds and neighbouring buildings. Rooms 
should not be ventilated from other rooms, or from staircases. 

8. Ventilators should be small, and put on opposite sides of a 
room, and be numerous enough to affect, all parts of the room, and 
should be defended on the inside by finely perforated zinc. 

9. The great difficulty in ventilation is not a sufficient supply of 
external air, but to warm this properly so that no cold draughts, 
especially in winter, may be experienced. 

10. Another difficulty, practically greater, is the dislike which 
the working classes have to ventilation, because of its lowering the 
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temperature. It is, therefore, useful to admit the external air into 
a chamber at the back of the open fireplace, to warm the air on 
its entrance into the room. 

Among the best is Captain GaKon's ventilating fireplace. In this 
the gases heated by combustion (the conveniences for doing this are 
many), and such small amount of smoke as exists, are made by the 
form of grate to impinge on a large heating surface.' This abstracts 
as much heat as possible from the air before passiug into the chimney. 

This heat is employed to warm air taken directly from the outside. 
The fresh air, after it has been warmed, is passed into the room near 
the ceiling. 

The following preliminary statement may be of use to outline the 
various methods by which ventilation is most commonly secured. 

I. Window opened 2 or 3 inches at top and bottom. Heated 
ail' rises to the top of the room and escapes through an opening at 
the top, and cold pure air comes in at the bottom to replace it. 

II. The chimney is an excellent means of getting rid of impure 
air, and should not be stopped up even in winter. Pure air will 
also come in at every crevice in the floor, ceiling, walls, and doors, 
wherever there is heated air inside and colder air outside. 

III. Tobin's Tubes are circular or oblong tubes, fixed to 
the outside or inside walls, communicating with the outside air 
through a grating. Fresh air rushes up the tube, and is forced to the 
top of the room, where it mixes with the warm air, thus producing 
no draught in the room, and also improving the ventilation through- 
out. 

Disadvantages: — (l)Gratings may become clogged up with paper, 
rubbish, and dust. 

(2) Dust may thus be brought into the chamber, though this may 
be collected by a water tank at the bottom of the tube. 

IV. Chimney Valve opening into the chimney by a grating, 
which allows the warm air to pass out, and is so constructed with 
flaps as not to allow any air to pass down the chimney and into the 
room. 

Disadvantage : — If the current be too strong down the chimney, 
it closes the valve, and foul air is kept in the room. 

V. Perforated Zinc Tubes consist of openings of perforated 
zinc, communicating with outside air. They open at both ends, and 
answer admirably for carrying off impure air, and letting in pure 
air in small streams without causing a draught. 



4i 
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Disadvantage : — A draught is caused if the wind blows directly 
down the ends of the tubes. These might be closed by a plug, but 
it is inconvenient to go out and fasten them, as they are near the 
ceiling of the room. 

VI. An iron frame across which are iron rods. At the back of 
these are suspended small pieces of mica, which move only in an 
upward direction. 

Disadvantage : — These are noisy in rough winds. 
In admitting air into a room without draught we must direct the 
inflow upwards. This can be secured in various ways : — 

(1) By sash windows. 

(2) Louvre ventilators, like a Venetian blind, with slats, and 
lifted upwards. 

(3) Double windows, the outer open at the bottom, and the inner 
at the top. 

(4) Circular Disc Ventilators, a disc of glass with holes in it, turn- 
ing round on a smaller disc of glass with similar holes. Here the 
current of air is not directed upwards, but it is broken. 

(5) Inlets in walls, an opening with directing board to direct the 
current. 

(6) M ' Ki n nel I's Venti lator : — This is an inlet and outlet ventilator, 
consisting of two tubes passing through the ceiling. The heated 
and foul air ascends through the inner, and cold fresh air descends 
through the outer tube. 

Artificial ventilation is brought about by inspiration, as by fire 
and lights; or by propulsion, as by fans sending in air warmed by 
flowing over hot- water pipes. 



118. VENTILATION IN SCHOOLS. 

SPECIAL INFORMATION FOR THE TEACHER 

1. School Needs. — Absolute as is the necessity of free ventila- 
tion everywhere, there is no place where it is more imperative than 
in schools, for the following reasons : — 

(a) The children are confined normally to an area of eight or ten 
square feet, and abnormally in class-rooms, and towards the end of 
the school year, in infant schools, to a much less area per child. 
The cubic capacity allotted to each child is equally limited. 

(b) This confinement lasts for at least five hours and a half daily. 

(c) The process of respiration is more frequent with children 
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than with adults, and demands more rapid withdrawal of foul, and 
admission of fresh, air. 

(d) The brain in exercise requires more oxygen in proportion to 
its weight than any other organ of the body. This oxygen can be 
brought to the brain only by the blood, and obtained only from well- 
ventilated air-spaces. 

(e) Children are more susceptible than adults to changes of tem- 
perature, chills from draughts, chilblains, &c, and ventilation is 
closely connected with changes of temperature. 

(/) The zymotic, or infectious, as distinguished from contagious 
diseases, require to have their germs killed if they are not to be 
propagated. Nothing is more efficient to this end than fresh air. 
These germs cannot be borne very far from the body without perish- 
ing under the influence of oxygen. As children are more subject to 
these diseases than adults they should be more protected. Measles, 
scarlet fever, &c, frequently become endemic in a school, as well as 
epidemic in the neighbourhood. 

(g) The poor are sometimes dirty in their persons. With many 
child re u only the face and hands get washed at all, and these in a 
perfunctory way. The skin, and above all, the feet, are left to have 
their dirt only rubbed off by friction with their clothes and boots. 

(h) Moreover, their clothes are less washed and cleansed than 
their persons These retain, especially if woollen, the scurf, sweat, 
and other excretions, and very frequently the germs of infectious 
and contagious diseases as well. 

2. Remedies. — It becomes necessary, therefore, to provide such 
protection as ventilation may furnish against these evils. At the 
smaller risk of lowering the temperature, every head-teacher should 
see that for a few moments the foul air be swept from the rooms by 
open windows and doors. A through draught for a few seconds is 
not dangerous, and is yet very effective. 

The greatest scientific want of the day in schools is an automatic 
self-registering instrument to tell of the insidious fouling of the 
atmosphere, as the thermometer tells of the rise and fall of the 
temperature. 

Rooms with flat ceilings are the worst, as in the upper floors there 
is higher pitch, additional cubic capacity, and the upward currents 
of warmed and fouled air are deflected by the sloping roof into 
ventilators at the ridge or sides of the roof. 

Among the cheapest ventilator's are, first, the Tobin's pipes or 
tubes, which can be fitted to any room, and in any number and size 
according to requirements; and the use of gas jets in summer. 
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In winter the fire establishes a current upwards through the 
chimney or stove-pipe, which draws in a circulation. 

In summer the same thing is effected by keeping a jet of gas 
burning in a stove-pipe or chimney. The upward current set up 
takes away the foul air, and the products of combustion pass with 
it through the pipes. This is especially suited to small class-rooms 
shut in by outside buildings. 

Cold draughts to the feet are specially to be avoided, as some 
children are frequently ill shod. 

Tobin's Ventilators are adopted in many schools. They consist 
of rectangular or circular pipes carried into the room through or 
near the floor, and then up the walls to a height above the heads 
of the children. Air admitted in this way gradually diffuses itself 
without causing draughts. 

When a room is fitted with sash windows a supply of fresh air 
may be obtained by using " Boid's Costless Ventilator." The 
lower sash is raised as high as desired, and the space at the bottom 
filled by a close-fitting board. Air enters at the part where the 
sashes overlap. 

Another way is to bore holes in parts of sashes which meet, so 
that air may enter when the sashes are closed. 

Sometimes a pane is taken out, and replaced by a series of sheets 
of glass resembling Venetian blinds ; these can be opened or shut at 
pleasure, but are not much used now. 

Perforated Bricks. — Various kinds of these are used, and "den- 
ning' s air-brick " will serve as an example. In a wall a perforated 
brick is placed communicating with a hollow space. This in turn 
communicates by an obliquely perforated brick with the room. 

The " Patent Cone System " is also used, which consists of a 
ventilator in the form of a truncated cone, fixed in the wall with 
the smaller end outward. By this means air is introduced without 
too great a draught. 

1 19. DECOMPOSITION. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Decomposition: what it is. — This is the splitting up 
of complex substances into simpler substances. It is with regard 
to matter what Analysis is with regard to pulling sentences to 
pieces, or what Spelling is in dividing words into separate letters. 

Many organic substances when decomposing form dangerous 
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bodies. Our bodies are made of many different kinds of animal 
matter in compound forms; and in splitting up, these are changed 
into other substances, some of which sometimes cause disease. A 
stagnant pool, again, contains vegetable matter, and this decomposes 
and gives off foul air. For this reason we should never drink water 
which has stood for any length of time. 

2. Examples of Decomposition. 

(a) Our bodies decompose in wasting away by work, and the 
effete matter is carried off by the breath, through the skin, and 
otherwise. If we breathe our own breath over and over again, we 
poison our bodies with foul air. 

(b) Scraps of food in the house give rise to foul air. Oxygen 
passes into these substances and decomposes them, sending off a bad 
smell therefrom. 

(c) Dirt of every description becomes rapidly decomposed, and 
should never be allowed to accumulate. 

(d) Dust-bins contain refuse animal and vegetable foods, which 
putrefy, giving off bad smells. If water is thrown on these the 
decomposition is hastened, causing worse smells still. 

(e) Pig-sties, if not properly and frequently cleaned out, produce 
bad effects in the same direction. 

(/) Closets and drains, if not properly cleaned and kept in order, 
will causes diseases for the same reason. Care should be taken to 
keep them constantly flushed, and every precaution taken to keep 
the foul air from the house. 

3. Germs. — When a sweet and transparent animal or vegetable 
infusion is left exposed to the air, it changes to a putrefying and 
turbid one. This turbidity is due to swarms of animalculse, the 
lowest forms of which, called bacteria, are the known agents of 
putrefaction. 

There are two rival views as to the origin of these organisms. 
The one refers to previous germs, the other to spontaneous 
generation. 

A luminous beam of light in air reveals the existence of particles 
which baffle the highest magnifying power. Professor Tyndall 
exposed both animal and vegetable infusions, boiled for five minutes, 
but eminently putrescible, to air proved by a luminous beam to be 
free from floating matter. He then found the infusions never 
putrefied, nor showed the slightest inherent power to develop bacteria 
or fungi. 

If dry hay be shaken in the air, and a beam of light passed near, 
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fine dust rises into the luminous beam. This dust contains desiccated 
germs capable of resisting boiling heat for many hours. 

4. Zymotic Diseases. — Epidemic or infectious diseases are 
propagated by parasitic germs. These have been discovered by the 
microscope in the poisonous matter or virus of small-pox, cattle 
plague, &c. 

These germs are living, for they 

(a) Undergo certain changes in successive definite periods of time. 
(6) They also convert surrounding matter into their own sub- 
stance; and 

(c) They propagate their kind within definite periods of time. 

(d) They also have limited terms of life, and are produced and 
fostered by the same conditions as in lower forms of animal or vege- 
table life. 

(e) They are also prevented from continuing to exist by the same 
or similar means. They must therefore be alive. 

5. Present in Air and Water.— Both air and water teem 
with living germs, from which putrefactive ferments, or agents 
capable of setting up putrefaction, take their rise, and these have 
been separated from the air by cotton- wool. 

Pasteur has shown us that if these germs are taken out of the air 
by subsidence, or quiet settlement in a closed chamber smeared 
inside with glycerine, or by filtration through wool, &c, no putre- 
faction or fermentation takes place in such purified air. 

That water is a medium for the introduction of disease germs 
was proved in the outbreak of cholera around the Broad Street 
pump in London. In this epidemic within ten days 500 persons 
died inside a radius of 250 yards from this pump. 

The mortality here probably equalled, in relative proportion, any 
ever before caused in this country, even by the plague. And it 
was much more sudden, as the greater number of the cases termi- 
nated within a few hours. Those who partook of the water in or 
out of the district were attacked; whereas those who resided in the 
district, but did not partake of the water, escaped. 

That the air is also a vehicle of disease germs is proved by the 
endemic fevers of the Pontine Marshes in Italy, and on the west 
coast of Africa. This is also proved by the frequent outbreaks of 
diphtheria, typhoid fever, and dysentery near defective sewers, un- 
trapped grids, or leaky waste-pipes. 

6. Preventive Means. — In Dr. Lister's antiseptic surgery, 
hospital gangrene, prevalent infection, and erysipelas are prevented 
by destroying the parasites in the atmosphere. 



356 



DOMESTIC ECONOMY. 



That which stops putrefaction or fermentatipn prevents epidemic 
diseases. Such preventive agencies are cleanliness, heat, the use of 
metallic salts, fumes of chlorine or sulphur, and the products of tar. 

NOTES OF A LESSON ON FERMENTATION AND 

DECOMPOSITION. 

Introduction. — The class has already learned about the various changes 
which substances undergo in the body. They are now going to learn about 
some similar changes which take place in substances outside the body. These 
have already been referred to in speaking of the change of barley into malt 
and alcohol, which is really an example of fermentation. 



Matter. 



I. Fermentation. — This is a 
change which takes place in certain 
substances, when exposed to the 
air, and subjected to the influence 
of heat and moisture. Though ex- 
posure to the air is necessary to 
start fermentation, when it is once 
started it will continue, even if air 
be excluded. 



II. Herb Beer is a sparkling bev- 
erage which is made from nettles, 
dandelions, and other herbs, sugar, 
water, and barm or yeast. 

The herbs are boiled, strained, 
and the other ingredients are 
added. Fermentation then takes 
place, owing to the presence of the 
barm and sugar. The result of 
this is that a sparkling, frothy 
liquid is obtained; and </a«is formed 
in the bottles. 



If malt is used instead of herbs, 
intoxicating drinks, such as ale or 
beer, are formed. 

This is because malted liquors, 
when allowed to ferment, decom- 
pose, and form alcohol, which ^ives 
to these beverages their intoxicat- 
ing powers. If the juice of the 
grape is allowed to ferment, it also 
forms alcohol, and produces a bever- 
age called wine. 



Method. 



Refer to former illustration of the 
conversion of barley into malt, pointing 
out that in that case the barley was ex- 
posed to air and was kept warm and moist. 

Tell class that fermentation usually takes 
place in saccharine (sugary) substances; 
and refer to the change of starch in barley 
into sugar. Explain this by telling them 
that if some barley were allowed to germi- 
nate in the open air, and were then shut up 
in bottles or jars, the process would still 
continue. 



Draw from class the ingredients of fer- 
mentable liquors, aud show them some of 
each of these, mentioning at the same time 
the methods of their production. They will 
notice that none of the ingredients possesses 
the qualities which are found in the herb 
beer when made. Explain that the liquid, 
after the herbs have been boiled, has the 
sugar and barm added, and it then has to 
stand till fermentation has taken place, and 
produced the froth, gas, &c. Open a bottle 
of herb beer and they will see the froth. 
Also refer to the power of gas in the bottles 
it sometimes forcing the cork out. 

Explain the difference between malt and 
barm, namely that barm is the scum which 
rises from sweet wort when malt, &c, is 
used in brewing. 

Explain what is meant by an intoxicating 
drink, and compare with herb beer. Refer 
to malt and its formation from barley. In 
the case of wine there* is a substance in 
the juice of the grape which ferments, or 
works, thus producing wine. 



DECOMPOSITION. 
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Notes op a Lesson on Fermentation and Decomposition.— Continued. 



Matter. 



m. Decomposition is the split- 
ting up of compound substances 
into simpler forms. It is somewhat 
like fermentation. When a sub- 
stance decomposes, the parts into 
which it breaks up often combine 
together and form new substances. 



IV. Conditions favourable to 
Decomposition.— All animal and 
vegetable matters, when left ex- 
posed to air and moisture, work or 
ferment, rot or decay. 

The air is necessary, as oxygen is 
required to support the slow "com- 
bustion," or oxidation, of the ma- 
terials decaying. 

Fallen leaves do not decay until 
they become moist. Jn the dry 
sands of Egypt papyrus manu- 
scripts (vegetable) have been pre- 
served for thousands of years. A 
year's or a month's stay in damp 
soil would have destroyed them. 



V. Examples of Decomposition. 



(1) Animal substances, such as 
meat, left exposed decompose, and 
give off a very disagreeable smell, 
and become quite unfit for food. 



(2) Vegetable substances, such as 
flowers, fruits, &c, when moist 
and exposed to air, rot or decay. 

(3) A candle by burning is de- 
composed. The fat which sur- 
rounds the wick disappears as the 
candle burns, being split up into 
substances of which it is made, and 
these afterwards unite and form 
fresh substances, one of which is 
water. The decomposition here is 
useful, giving light and heat 



Method. 



Tell the class that many of the things 
which they see around them, and which 
they think waste away and disappear, are 
really substances which decompose or split 
up into other forms. In some cases the 
substances into which they decompose are 
invisible. But they are still existent though 
in another form. Illustrate the forma- 
tion of new substances by reference to fer- 
mentation, producing alcohol, carbonic 
acid, &c. In these cases the final product 
is quite different from each of the ingre- 
dients. 



Explain what is meant by animal and 
vegetable matters, such as decaying flowers 
and fruits, and meat " going bad " or de- 
composing. They know that meat, fish, 
&c. , are preserved in tins ; tell them that 
these tins are air-tiglii, and therefore they 
contain no air and will not allow any to 
pass in. If by any means the tin gets 
damaged so that air can enter, the meat 
very soon "goes bad" and will not keep, 
thus proving that exposure to air helps 
things to decompose. To prove that 
moisture assists decomposition, refer to the 
fact that fruit which is gathered in a damp 
state will not keep so long as that which 
is dry when gathered; and that dry grains, 
&c., keep for years. 



Draw these from children by asking 
them what happens to meat when left 
exposed. 

(1) Tell the class that the change in the 
meat is because it has split up into sub- 
stances which join together and form the 
gases which give the disagreeable smell. 
Meat keeps longest in cold weather; so 
warmth promotes decomposition. 

(2) Refer to heaps of refuse vegetables 
in & garden; these change, and some parts 
of them are turned into gases, which mix 
with the air. 

(3) Explain that though the candle burns 
away it is not destroyed, but it forms 
fresh substances, just as the letters of one 
word may be made into anot/ter word. 
Prove to them that water and soot are 
formed, by holding over the candle, whilst 
burning, a cold glass, in which the moisture 
will be condensed, and the soot will cling 
to the sides. Refer to similar decompo- 
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Notes of a Lesson on Fermentation and Decomposition.— Continued. 



Matter. 


Method. 




sition in case of a fire burning, and also 
fatty foods decomposed in the body, giving 
to it warmth and strength. 


VI. Results of Decomposition. — 

Most substances on decomposing 
give rise to other substances (chiefly 
in form of gases) which are injurious 
to health. It is very important 
that these should be so disposed 
of as not to be liable to poison the 
air we breathe, or the water we 
drink. 


In all the cases of decomposition which 
have been mentioned in this lesson gases 
have been formed. These are all the more 
dangerous because they cannot be seen. 
Point out the importance of cleanliness, 
and the necessity of keeping the house free 
from waste of all kinds, because bits of 
food, &c, allowed to accumulate, rapidly 
decompose and give rise to these dangerous 
gases. 



120. CLEANING THE HOUSE, 

THE FIREPLACE. 
SPECIAL INFORMATION FOR THE TEACHER. 

1. The Grate. — In cleaning a grate we first take out the ashes. 
This should be first done, because an untidy fireplace looks uncom- 
fortable, and because a clear current of air is necessary to make the 
fire burn up brightly and cheerfully. This is always best secured 
by a draught from below, upwards through the body of the fire, 
which cannot be if the grate is choked with ashes. 

The large cinders must be put on one side, to be afterwards used 
in lighting the fire. 

The remainder of the ashes must be sifted, and the dust put into 
the ash-pit, and the cinders used for burning. 

We pull out the damper from under the oven, and remove the 
ashes that have collected there ; if this is not done, the oven will not 
get hot. 

We next sweep the grate from the top with a small hand brush, 
and collect the soot from the chimney. We must take this away 
at once, or it will otherwise blow about the room. We then clean 
out the flues, if there are any. We must also not forget to sweep out 
the oven. 

2. The Boiler. — We now fill the boiler. If the boiler is not 
filled till the grate is hot, the cold water falling on the hot iron 
may perhaps cause the boiler to crack or burst. 
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3. Polishing. — We next proceed to polish the grate. We mix 
some powdered black-lead with enough cold water to make it as 
thick as batter, and put it on the grate with a small round brush, 
beginning at the top and working downwards. We are careful 
not to put the fingers or brush on the paint by the side of the fire- 
place, as that would make it black and dirty. 

We then brush off the black-lead with another brush, and polish 
the grate with a dry brush. 

Three brushes are thus used; they do not cost much, and will 
keep a long time with care. We must be sure to brush well into 
the corners of the grate. 

4. Brasses. — To clean the brass handles of the oven doors 
we use powdered bath-brick and linseed-oil mixed together, put- 
ting this on with a piece of rag. We polish with dry powdered 
bath-brick and a dry rag. 

Dry materials should always be used for polishing. 

5. The Hearth. — To clean the hearth, we wash it with clean 
water, using a brush and flannel, and rub with the brush and dry 
with the flannel. ' 

We remove any spots of grease with a little dry bath-brick. 

While the hearth is still rather wet we rub it with a hearth-stone, 
or with pipe-clay which has first been dipped into water. We then 
empty the water, wash out the brush and flannel, and put them into 
the air to dry; if they are left wet they will become mouldy and 
decay. 

6. The Fender. — To clean an ordinary kitchen fender, with 
steel top and black sides, we clean the top with powdered bath- 
brick and linseed-oil, and polish with dry bath-brick and a dry rag, 
just the same as was done with the oven-handles. The black out- 
side and inside of the fender must be cleaned with black-lead, in 
the same way as the grate was done. The steel tops of the fire-irons 
are cleaned like the steel top of the fender, and the black part is 
polished with black-lead. 

7. Laying the Fire. — When all the cleaning has been done 
we proceed to lay the fire. 

We put first a few large cinders at the bottom of the grate, over 
these we place pieces of dry crumpled paper, then lay dry sticks 
crossways, and on the top small pieces of coal. The paper is crumpled, 
and the sticks laid crossways, to let the air come between, and so make 
a draught, which makes the fire burn up. 
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121. KITCHEN CLEANING. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. China. — We wash china with gold on it in warm water, and 
dry it with a clean cloth. China without gold may be washed with 
a little soda in the water, and this gives it a polish and removes the 
grease. 

We wash the handles of the cups carefully, drawing the dish-cloth 
through them to remove stains of tea or coffee, and dry with a clean 
cloth. 

We then wash out the bowl with hot water and soda. The dish- 
cloth must be washed, and hung out in the air to make it dry and 
sweet 

2. The Sink. — In cleaning the sink we first collect all pieces of 
food left about the sink. We put all bits of green vegetables into 
the swill-tub, and never throw them on the ash heap, where they 
would decay, give out a bad smell, and perhaps cause a fever. If 
there is no swill-tub we burn them. 

We must never let cabbage- water be emptied down the sink, as 
this would cause a foul smell. 

We scrub the sink with hot water and soda. 

We must pour down the pipe a quantity of hot water to remove 
the grease in the pipes, then pour down large quantities of cold 
water to freshen and purify the pipes. We never take out the sink 
grating, as that would let large pieces of refuse go down, which 
would stop up the pipe. 

3. Paste-boards. — Paste-boards should be scrubbed with sand. 
We first wash the board, then sprinkle it with sand, and scrub it 
with a brush the same way as the grain of the wood, as that gets out 
the dirt and does not make the board rough. 

We then rinse off the sand and wipe the board with a dry flannel, 
and dry it with a clean cloth, setting the board on end to dry. 

4. Tables and Floors.— We scrub the tables and floors with 
warm water and soap. We do not use soda, which would make the 
boards a bad colour. We first wet the table or floor a little, soap 
the brush, scrub in the way of the grain of the wood, and dry with 
a flannel. We must remember to scrub-the edges of the table. We 
finish by washing out the bucket, brush, and flannel, and putting 
them out in the air to dry. 
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5. Sauce-pane. — After sauce-pans have had melted butter, or 
any farinaceous or floury food, cooked in them, they should be filled 
with cold water as soon as the food is poured out of them. This 
makes them much easier to clean afterwards, as it does not let the 
remains of food set hard in the sauce-pan. 

The same thing should be done with sauce-pans in which milk has 
just been boiled. 

Iron sauce-pans must be washed in hot water with a piece of soda 
in it the size of a hazel-nut, as the soda helps to fetch off any grease. 
We must not let the water and soda stay in the sauce-pan, or it will 
take off the tin that is inside, if the sauce-pan be tinned. The reason 
we put soda into the hot water is that it draws out the grease. The 
grease has an affinity for the soda, and so unites with it, and leaves 
the utensil. 

We should wash the outside of the sauce-pan, as well as the inside. 
The sauce-pan must be washed outside to take off the soot, which is 
a non-conductor of heat, and would prevent the sauce-pan from be- 
coming hot as soon as if it were clean. 

We wipe out the sauce-pan with a dry dish-cloth, and set it near 
the fire to dry thoroughly, and to prevent it from becoming rusty. 

We then put it away on a shelf with the bottom upwards to pre- 
vent the inside getting dusty. We do not put it altogether on to 
the shelf, but leave a little space where the sauce-pan overhangs the 
shelf to let in the air ; this will keep the sauce-pan fresh and sweet. 

6. Tin Sauce-pans. — To clean tin sauce-pans we mix a little 
whiting with water to a smooth paste, rub it on the sauce-pan with 
a rag, and polish with dry whiting and a dry rag. We are careful 
to rub the whiting completely off, and not let any remain in the 
cracks of the sauce-pan. Sauce-pans should never be cleaned with 
soap, as that would give a disagreeable taste to food cooked in them. 

7. Copper and Brass Pans.— These must be cleaned with 
powdered bath-brick and linseed-oil, put on with a rag. They 
should be polished with dry bath-brick and a dry rag, just as the 
oven handles were. 

8. Knives and Forks. — To clean knives and forks, we set up 
the knives and forks in an old jug which contains hot water. We 
are careful not to wet the handles, as the hot water would loosen 
them; and it would also make them greasy. We dry the knives 
and forks with a cloth. 

First, we must sprinkle, a knife-board with emery powder, or 
powdered bath- brick, and then rub the knives backwards and 

(737) 2 A 
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forwards on the knife-board till all stains are removed, and until 
they look bright, dusting them well with a cloth. We rub the forks 
with a piece of rag (wash-leather is still better), and rub well 
between the prongs of the forks to remove all dirt. 

9. Frying-pans. — To clean frying-pans we pour the fat that 
remains in the frying-pan into a basin, and keep it for future use. 
We then wash the frying-pan in very hot water, using a piece of 
soda the size of a hazel-nut, dry it with a dish-cloth, and put it in 
front of the fire to prevent it from getting rusty. All iron utensils 
put away damp are sure to become' rusty ; and the rust will eat 
into the iron and destroy it. 



122. HOUSE SANITATION. 

SPECIAL INFORMATION FOR THE TEACHER 

1. Drains. — The greatest source of danger to a house lies in 
imperfect drains. Pervious, or imperfect, drains give admittance to 
rats, and these often bring in their furry coats the germs of disease. 

The purpose of drainage is to remove waste products. We have 
(a) drains, and (6) sewers. 

(a) Drains. The drains are the pipes which carry the refuse 
direct from the house. 

(6) Sewers are the main channels into which the drains empty. 
The sewers themselves empty their contents in several ways into 
rivers and on sewage farms. 

Disadvantages of River System. 

1. Wasteful, sewage being manure, fit to restore the matters taken 
out of the soil by plants. 

2. It is not suited to impervious soils. 

3. Water is rendered unfit for drinking further down the stream, 
and it contaminates the air, while the oxygen is destroying its foul 
odours. 

A Sewage Farm. Land is chosen for the purpose, on which the 
sewage is made to flow at intervals — different sections being irrigated 
at different times. The land should be well drained to carry off the 
effluent, or wet sewage, after it has passed through the soil. If 
not well drained, the land becomes saturated, and marsh diseases, 
ague, &c, result. 

2. Not under the House. — Drains should not be laid under 
the house, as they cannot be readily approached to repair them. 
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Moreover, if they leak, the foul smells are drawn into the house by 
heated air. 

3. Good Fall. — The drains should have a good fall of 3 inches 
to the foot, and should be 5 inches in diameter, and made up of 
glazed stoneware, not of brick and mortar, or of iron, which readily 
rusts in the ground. 

4. Water-tight. — The greatest care is needed to make all the 
joints air- and water-tight. If the foundation is not firm, the 
pipes should be laid in cement. The joints should not be packed 
with clay, as this may be washed out. 

5. Syphon Trap. — A syphon trap, with an air inlet at the side 
next the house, should be between the house drain and the sewer 
with which it connects. As lead and iron have different rates of 
expansion for heat, the junction of the lead pipes for the W.C. 
with the iron pipe should be out of doors. The waste pipes of 
sinks and baths should have an open break for ventilation between 
their external openings and the syphon trap into which they dis- 
charge. If they discharged direct into the sewer, the latter would 
ventilate into the house. 

6. Removal of Refuse. — The death-rate is lowered by the 
quick removal, or destruction, of domestic refuse and excreta, 
especially in the case of communicable diseases such as cholera, 
enteric fever, &c. 

Dry -earth closets, which depend in principle on the absorbent 
quality of dried earth, have the disadvantage that soil cannot always 
be collected, dried, and sifted. This is almost impossible in towns; 
where also the resulting compost is not valuable as a manure. 

7. Water-carriage. — A much more common mode of disposal 
is by a water-carriage system, in which a sewer carries off the 
refuse to a sewage farm, or to a river, or the sea. This is very bad 
for the river and its riverine population; and sewers which run into 
the sea are objectionable, as the ebb and flow of the tide wash the 
soil to and fro, and deposit it on the shores. 

8. Refuse Destructors. — Dry refuse, such as contents of dust- 
bins and ash-pits, is now got rid of in large towns by means of 
refuse destructors. The refuse is shot into the destructor, and 
under a strong draught it is burnt without the aid of fuel. One of 
these will burn 10,000 tons of refuse a year, at the cost of Is. per 
ton. The heat of the furnace is 1100°, and the fumes pass off at the 
top of a chimney 150 feet high, and give no smell, and are quite 
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innoxious. The clinkers are sold for mortar, &c., and reduce the 
cost of destroying the ashes. The fiery heat annihilates all danger 
of disease or effluvia from the decomposing matter consumed. 

9. The Site. — House sanitation is partially dependent on the 
soil of the site of the house. 

(1) This may be pervious (sand, gravel, loose limestone, chalk, and 
sandstone). Such soils favour the spread of typhoid and cholera. 

(2) Impervious soils (clays and clay marls). These favour con- 
sumption, and lung and rheumatic diseases. These are best 
attacked by draining, and lowering the level of the underground 
water, so that it does not get into the house. Another mode is by 
building with a damp-proof course of slate, set in cement, perfor- 
ated stoneware, or asphalt. 



123. DISINFECTANTS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Permanganate of Potash.— This is specially valuable as 
a disinfectant for the following reasons : — 

(1) It destroys offensive smells, but has none of its own. 

(2) It is not poisonous. 

(3) It is perfectly safe and cheap. 

(4) It is readily soluble in 16 times its own quantity of water, so 
that 250 gallons of disinfecting and deodorizing fluid of sufficient 
strength for all ordinary disinfecting purposes can be produced for 
one penny. 

A very ingenious method of applying it, in the most economical 
manner, is that of the automatic disinfector. This apparatus can 
be fixed by any one in a moment to the flushing cistern of a water- 
closet. The cistern water is thus converted into a disinfecting 
fluid. A portion of this always remaining in the trap of the closet- 
pan, effectually prevents the escape of sewer gas. 

2. Jeyes* Disinfectant Fluid and Powder are also very 
efficacious. The former is generally used for W.C.'s, and the latter 
for disinfecting collections of refuse. The sanitary sawdust is im- 
pregnated with the fluid, and is useful for sprinkling sheds, cellars, 
&c. 

3. A Cheap Disinfectant. — An excellent, cheap, and effec- 
tive disinfectant for purifying the air from all decomposing organic 
matter is the following : — 
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Take half a drachm of nitrate of lead, and dissolve it in a pint of 
boiling water. Then dissolve two drachms of common salt in a 
bucket of water, and mix the two together, allowing the sediment to 
settle. 

A cloth dipped in this solution, and hung up in a room, will 
sweeten a fetid atmosphere instantaneously ; or the solution thrown 
down a sink or drain will produce a like result. 

Nitrate of lead is a soluble salt, and can be bought for 1*. per lb. 

NOTES OF A LESSON ON DISINFECTANTS. 



Matter. 



Method. 



I. Causes of Infection — 

Decomposition of dust and dirt, 
especially of organic matters. 

In infections we have to note 
that there are — 

(1) The Germ. 

(2) The Pabulum (or material 
upon which the germ "feeds"). 

(3) The Nidus (nest), or resting 
and abiding-place, of the germ. 



Question on substances that will decom- 
pose or decay. Point out to the class that 
possibly some diseases, such as typhoid, 
may result from this, or at any rate foul 
gases will be " predisposing causes" to dis- 
ease. We should therefore clean away all 
dust and dirt from the house. 



II. Germs of Disease in Water. — 

Water is a common " vehicle " or 
* 'medium" for transport of inorganic 
and organic matters in solution and 
suspension. We are now concerned 
only with the organic impurities, 
and those that are alive, and are 
the cause of diseases, infectious or 
contagious. , 



III. Germs of Disease in Air— 

The air is constantly in motion. 
It therefore always contains min- 
ute particles, organic and inor- 
ganic. We deal here with the or- 
ganic only as in (II.). These are 
carried from the source of infec- 
tion to organisms as yet untouched 
by it. 



IV. Object of Disinfectants— 

To remove danger from houses 
and clothing after disease. This 
may be done in various ways. If 
all the germs of zymotic diseases 
were killed, there would no longer 
be zymotic diseases. Such diseases 
are often known as "preventable" 
diseases. 



Pour a few drops of fouled water into 
glycerine. Examine it, after standing a 
few days, under a microscope. Living 
creatures (organisms) are seen in the 
mixture. 

These are germs that live where decay 
is present. 



Point out that germs also live and are 
carried about in the air, and settle on 
our bodies, clean or dirty. They are often 
followed by disease, fever-germs carrying 
fever, measles-germs carrying measles, con- 
sumption-germs carrying consumption, and 
influenza -germs conveying influenza, &c. 
&c. 



Refer to the fact that too great heat, 
as baking in a hot oven, will kill any ani- 
mal or vegetable, as eggs or seeds. So 
if clothes containing disease germs be 
"stoved," the germs, which are like eggs, 
will be killed. 
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Notes op a Lesson on Disinfectants.— Continued. 



Matter. 



V. Means of Disinfecting — 

(a) Destroying germs by heat 



(b) By ventilation, so that the 
keen oxygen and ozone of the at- 
mosphere may lay hold of, and de- 
stroy, all floating germs of diseases. 
This ozone acts like a disinfectant. 

(c) Sulphur. — Sulphur fumes are 
made by the sulphur combining 
with the oxygen of the air, and 
forming a suffocating gas which is 
destructive of life. 



id) Other disinfectants. 



Method. 



(a) The oxygen of the air will slowly 
"burn" up germs and oxidize substances 
which give off bad smells. 

(6) A room may often be freed from in- 
fection by keeping open the windows and 
doors for a few days. This is the reason 
why we ventilate sewers by tall open pipes 
above the level of the house. 

(c) Question children how houses are 
treated when fever has been present. 
They are "staved" with sulphur. All furni- 
ture is removed that would be damaged 
by sulphur fumes, as picture-frames, &c, 
and ingress of air is cut off, and sulphur 
is burnt in an open saucer in the closed 
room. 

Sulphur kills germs of skin diseases also. 

(d) Name a few other common disinfec- 
tants, as Condy's disinfecting fluid, car- 
bolic acid, &c, and explain that by all 
the germs of disease are Killed. 



SUMMARY OF LESSONS IN PART V. 



THE PREPARATION OF FOOD. 

I. "Cooking is the art of preparing food for the nourishment and 
sustenance of the human body." 

The 'process is generally accomplished by the direct application of heat. 
Natural cooking, or ripening, is effected by the heat of the sun: as in apples, 
tomatoes, dried fish, flesh, and fruits. 

We cook our food by the agency of heat to improve its taste and 
digestibility. 

Heat — (1) Changes the odour, taste, and digestibility of food. 

(2) It swells and bursts the starch cells in farinaceous and other starchy 
foods: flour, potatoes, &c. 

(3) It sets and hardens the albumen in eggs, fish, and meat. 

(4) It softens the fibrous parts in tough meats, hard vegetables, and 
fruits ; and, 

(5) It develops new flavours in some foods, as tea, coffee, roasted meats, 
and crusts of bread. 

II. Development Of Cooking. — (a) Earliest mode, by drying in 
the sun. 

(b) Roasting before an open fire. 

(c) Boiling over hot coals. 

(d) Baking in hot ashes. 
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(e) Portable ovens, stoves, and 

(/) With the gradual development of suitable utensils, the methods now 
in use became practicable. 

The Stove: It is necessary to learn how to clean out the flues, and how to 
regulate the stove. 

The Fire : In England we use coal, coke, or gas for cooking purposes. 

When cooking add coal frequently. If we let the fire go down, and then 
add a large quantity of fuel, we check the heat, and retard the process of 
cooking. 

Air. — Foods freely surrounded by air whilst cooking develop certain 
flavours by exposure to the oxygen of the air. Meat roasted before an 
open fire has a finer flavour than a joint baked in an oven. 

In baking meat, on the contrary, steam is given off which affects the taste 
of the joint, and if it cannot escape the meat becomes sodden. This proves 
the necessity of a ueU-ventilated oven. 

III. "Water. — Water is a great help in cooking because of its solvent 
powers. It is the medium by which one method of cooking is performed, 
that of boiling. 

Pure soft water should be used to soften fibres and extract juices, as in 
making soups, broths, tea and coffee. 

(a) Cold Water: (1) Draws out the albuminous juices. 

(2) Softens the fibres and the gelatinous parts of meat, and 

(3) Holds them in solution. 

(b) Boiling Water: (1) Hardens albumen andfibrine. 

(2) Bursts the starch cells, and 

(3) Is absorbed by the swelling starch. 

(c) Simmering and boiling: (1) Water simmers when the bubbles break 
beneath the surface and the steam is condensed to water again, that is, at a 
temperature of 185° P. • 

(2) Water boils when the bubbles rise to the surface and the steam is 
thrown off, that is, at a temperature of 212° F. 

Salt increases the density of water, and thus raises its boiling-point to 
224° F. By increasing the density of water the oozing but of the juices of 
meat is retarded. Salt also helps to set the albumen on the surface of 
meat. 

IV. Albumen. — Albumen is one of the most valuable constituents 
of some foods, such as fish, flesh, and eggs. 

Albumen is either made into a very valuable food by cooking, or it is 
made horny and indigestible. 

If we heat albumen to 212° F., and keep it at that temperature for some 
time, it shrivels and becomes horny. 

The cooking-point of albumen is not 212° F., but 160°; at which lower 
temperature the albumen becomes jelly-like and digestible. 

We can prove the difference of result in the two temperatures in boiling 
eggs or cooking mutton chops. 

V. BoilingT. — (1) Fish and meat are generally put into boiling salted 
water, so that the outside albumen shall set, and a coating be formed over 
the surface which will prevent the juices from escaping, and also preserve 
the flavouring matters. 
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The water should boil for about ten minutes to set the coating and then 
be allowed to simmer. The water should not be allowed to boil the whole 
time or the albumen becomes tough throughout, whereas we require a thin 
hardened coat on the outside, and a jelly-like setting of the albumen inside. 

(2) But if fish or flesh be put into cold water the albumen is drawn out 
and diffused through the water, especially where the fibres are cut across. 
(See III.) 

Salt Meat. — Salt meat requires different treatment from fresh meat. It 
is first washed in cold water, and then put into a pan of cold or lukewarm 
water to soften the already salt-hardened fibres. 

VI a. — Roasting" and Bakingf. — Boasting is cooking before an 
open fire. Baking is cooking in a dosed oven. In roasting, the meat 
should be placed near the fire for the first ten or fifteen minutes, and the 
cooking should then proceed gradually. In baking, the meat should at 
first be put on the top shelf of a hot oven, and then removed to the lower 
shelf. 

The changes meat undergoes in roasting are : 

(1) The loss of much water in the form of vapour and gravy. 

(2) Much gelatine is found in the gravy. 

(3) Much fat is melted. 

VI B. Broiling Or Grilling. — Broiling is cooking on a gridiron 
directly over the hot coals. 

A clear, smokeless fire is necessary; and the bars of the gridiron should 
be greased to prevent the meat from sticking. This method requires 
frequent turning, and is most useful for small pieces of meat. The object 
is to prevent the escape of the juices by quickly forming a coating on the 
surface. Broiling can be done in a Dutch oven before a bright fire. 

VII. Stewing. — Stewing is the cooking of meat at a moderate heat, 
and for a long time, in a covered pan with a small quantity of cold liquid 
added. The object is to soften the fibres, and to get some of the juices out 
of the meat into the water. 

In boiling, the hot water is only a means for conveying heat ; in stewing 
it is a means for conveying heat and extracting juices : a stew should, there- 
fore, never boiL 

Advantages of Stewing. — (1) It is economical, for we can use the cheaper 
parts of meat ; softening them by moderate heat, and making them tasty 
and satisfying by the addition of vegetables. 

(2) A stew requires little attention after it is once prepared. 

(3) It does not need a large fire, like roasting. 

(4) We have all the juices left either in the meat or in the gravy. 

VIII. Frying. — Frying is cooking in hot, but not boiling, fat. 
There are two methods of frying : (1) Dry frying, when only enough fat 

is used to cover the bottom of the pan, as in frying sausages and pancakes. 

(2) Wet frying, when the sauce-pan is about half-full of fat. 

Food to be fried is covered either with egg and bread crumb, batter, or 
flour. The object of frying is to keep in the juices and to render the food 
crisp and tasty. 

Frying is neither an economical nor a digestible method, because: 

(1) None but the best pieces of meat are tender when fried. 

(2) Great care must be taken, or the meat becomes sodden or hard, and 

(3) It needs a quick, hot fire. 

When a faint blue smoke rises, or a small piece of bread browns quickly 
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in the fat, whilst we count sixty, it is hot enough for potatoes or fish; when 

it will brown the bread whilst we count forty it is hot enough for fish-balls. 

By Roasting meat loses about 5£ ounces in the pound. 

„ Boiling „ „ 4£ „ „ 

„ Baking „ „ , 3j „ „ 

IX. HOW to choose Meat. — Beef and mutton should have a rich, 
bright, and uniform colour; the flesh should be firm, and when pressed 
with the finger no mark should be left. In beef the suet should be dry and 
crumble easily. 

Fresh pork should be young and firm, the fat white, the lean a pale red, 
and the skin white and clear. 

Damp, clammy meat, with a tendency to become wet, is generally un- 
wholesome. 

Cooking as a safeguard. — Cooking is a safeguard in the case of meat, 
milk, and water. A sufficient heat kills germs of disease in animals which 
otherwise might appear in the human body. 

X. The Cooking 1 of Vegetables and Fruits.— In fieah the 

walls of the cells are largely composed of gelatine, or of that which by cook- 
ing becomes gelatine. 

In vegetables we find something similar which requires softening. The 
object of cooking vegetables is to soften them, to burst the starch cells, and 
to render them digestible. 

Fruits, like vegetables, have cell-walls which require softening. They 
contain water, sugar, acids, and a substance like gluten. Heat breaks up 
these cells, much of the watery juice evaporates, and the acid is spread 
throughout the mass. 

Fruits are useful for their refreshing taste and purifying action on the 
blood, as well as for their nutritive value. 

It is bad economy to put too much sugar to fruit before cooking, When 
sugar is cooked it loses much of its sweetening power, the action of heat 
changing it into a less sweet form of sugar; the acid in the fruit assisting 
this change. 

XI. Condiments, Spices, and Flavours— These cannot be 

called foods; they are rather something added to food to improve the 
flavour, and are "adjuncts to food." 

Condiments are added to foods which contain salt, or to savoury dishes ; 
whilst spices are generally used with foods containing sugar, though they 
are sometimes added to meat mixtures. 

(1) Condiments include mustard, cayenne pepper, horse-radish, herbs. 
Salt is not included, because it is more than a condiment, being essential to 
health. 

(2) Spices include ginger, cinnamon, mace, nutmegs. 

(3) Flavours include oil of lemon, oil of bitter almonds, and vanilla. 

THE DWELLING. 

XII. Heat of the Body. — The normal temperature of the body is 
about 98° F. This is maintained by, 

(a) Oxidation of Food. 

(b) Oxidation of Waste Tissue. 

(c) Muscular Friction. 

(d) Ingestion of Hot Foods. 
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This heat is distributed by means of the circulation; increased by exercise; 
lost by, 

(1) Radiation. 

(2) Conduction. 

(3) Evaporation. 

(4) Excretion, from lungs, kidneys, skin, and bowels. 

XIIL The Dwelling: its Site, Walls, and Aspect.— Healthy 

sites are on pervious rocks; unhealthy on impervious ones, and where 
organic refuse exists. These should be drained in all cases. 

The walls and foundations should be made damp-proof. 

The aspect should be towards the sun, to which the windows should give 
large access. 

XIV. Lighting and Heating.— Light is obtained from gas, 
candles, or oil. The former is objectionable on account of risk from ex- 
plosion, leakage, and noxious products of combustion. 

Heating is effected by fires in open grates, by stoves (gas, coal, or coke). 

XV. Ventilation. — The air is a mechanical mixture of about 21 p.c. 
of oxygen to 79 p. c. of nitrogen. 

The former supports respiration, and so generates heat by oxidizing 
food and tissue : it also aids in secretion. 

The air also contains a variable proportion of impurities. 

XVI. Vitiated Air. — Bad air is injurious in reducing tone, and in 
becoming the medium for propagation of zymotic diseases. It is made 
unfit for breathing by previous respiration. 

The organic impurities of air are derived from decomposition of animal 
and vegetable substances, and these are most present in towns. Many of 
these are nitrogen compounds; in addition there are carbonic acid and 
sulphur compounds. The carbonic acid is derived from respiration, putre- 
faction, and oxidation. 

XVII. The LungS. — These consist essentially of air-vessels and 
blood-vessels in close proximity, all meshed together by surrounding spongy, 
elastic tissue. The respiratory tract consists of the glottis, larynx, trachea, 
bronchi, bronchial tubes, and air-sacs. 

XVIII. Respiration. — This converts venous into arterial blood, by 
exchanging the carbonic acid of the former for oxygen in the latter. This 
is effected with the loss of heat to the body, in one direction, and increase 
in another, with the decrease of water, carbonic acid, and decomposable 
animal matter. 

The process consists of inspiration and expiration, carried on by the 
movements of the thoracic walls and diaphragm. 

Without it, death would ensue from asphyxiation. The changes in the 
air after it are the reverse of those in the body. 

XIX. Purification Of the Air. — This is partly natural by diffusion, 
winds, and by plants, &c. It is also artificial by ventilation. 

XX. Laws of Ventilation.— (1) Heated air rises. 
(2) Cold air descends. 

XXI. Systems of Ventilation.— (1) Windows and doors 

(2) Chimneys. 

(3) Tobin's tubes. 

(4) Disc ventilators. 
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XXII. Ventilation in Schools.— This is specially necessary. 

(1) Cubic capacity is limited. 

(2) The confinement is long. 

(3) The vital processes are quick. 

(4) Children are liable to infection. 

(5) They are often neglected in person and clothing. 

XXIII. Decomposition. — This takes place in all organic refuse, 
and germs of disease are also often present in these, and in contaminated 
air and water. 

XXIV. Cleaning". — This has reference to the grate, boiler, hearth and 
fender, the sink, china, brasses, table and floors, sauce-pans, knives and forks, 
and frying-pans and other utensils. 

XXV. House Sanitation. — This deals with drains, sewers, &c. 
The former should not be put under the house; the latter should not drain 
into a river. 

The drains should have a good fall, be water-tight, and provided with 
syphon-traps. 

Refuse should be quickly removed by water-carriage, or burned in refuse 
destructors. 

XXVI. Disinfection. — Among the best disinfectants are — 

(1) Permanganate of Potash. 

(2) Jeyes' Disinfecting Fluid. 

(3) „ „ Powder. 



PART VI. 
STANDARD VII. 



(( 



Food: Simple Dishes. 

Rules for Health. 

Common Ailments and their Remedies. 

Management of a Sick-room." Revised Code. 

The remaining portion of " Lessons on Domestic Economy " takes 
up pure Hygiene; but for children in schools this must be treated 
in a less scientific, and more popular, manner than for Science Classes. 
The author has attempted to do so in the following pages, with the 
invaluable assistance of experienced female teachers in this depart- 
ment 

124. SOUPS, &C. 

1. Carrot-soup. 

The basis of all good soups is the lean juicy parts of beef, mutton, 
and veal. To these are added roots and herbs. 

To make carrot-soup we take the liquor in which beef or mutton 
has been boiled, and add the following ingredients: — beef-bones, a 
large carrot to a quart of the liquor, a small onion, and a turnip. 
This will be seasoned according to taste with a little salt, and pepper 
or cayenne. 

All these ingredients are put into a stew-pan and simmered for 
three hours. 

Another way is to scrape and cut the carrot, which requires long 
cooking, into thin slices, and strain the soup on these, and stew them 
until they become soft enough to strain through a coarse cloth; 
afterwards boiling the pulp with the soup. 

2. Potato-soup. 

Ingredients: 

Cost. 
2 quarts of stock, 2d. 

2j lbs. of potatoes, 2\d. 

6 ozs. of onions, a stalk of celery; thyme, parsley, ) 

and marjoram, ... ... ... ... J 2d. 

2 ozs. dripping, ... ... ... ... ... Id. 

1 pint of milk, ... ... ... ... ... ... 2d. 
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We make the stock like that used for pea-soup, or use the water 
in which any fresh meat has been boiled. We must be careful to 
take all the fat off the stock. 

We put the latter into a sauce-pan and bring it to the boil. 

We first wash the potatoes, scrubbing them with a brush, peel 
them very thin, parboil them, or put them in cold water in a sauce- 
pan, bring them to the boil, then take them out and cut them into 
thin slices. 

Next we melt the dripping in a sauce-pan, peel and slice the 
onions, put them into the melted dripping, let them cook for five 
minutes, stirring occasionally to prevent the onions from burning, 
then put in the potatoes, stir all together until the dripping is soaked 
up, and then add them to the stock. 

Then we wash and chop the celery, and take a sprig of thyme, a 
sprig of marjoram, and two or three leaves of parsley, wash them 
well, and tie them together in a bunch. 

We put the celery and herbs into the soup, bring it to the boil, 
and let it simmer for an hour. We then take out the herbs, take 
the soup off the fire, and rub it through a wire sieve, or colander, if 
we have one, with a wooden spoon. 

We next add the milk, return the soup to the sauce-pan, let it just 
boil, season it with pepper and salt, and it is ready. 

If we have no sieve, nor colander, we can make this soup very well 
without one. The only reason for using a sieve is to make the soup 
evenly smooth and thick, so that there may be no lumps. 

3. Variety Soup. 

Ingredients: 

Cost. 

1 pint milk, ... ... ... ... ... ... 2d. 

2 ozs. dripping, ... ... ... ... ... Id. 

3 carrots, 2 small turnips, 3 onions, 6 Jerusalem ] 
artichokes, a stalk of celery, parsley, bunch of • 3d. 

I1"X Us, <(< ... ... ... ... J 

Table-spoonful of flour, pepper and salt, ... ... id. 

2 qts. of water, £ lb. potatoes, \d. 



Id. 

We first wash and scrub all the vegetables. We scrape the car- 
rots, peel the turnips very thick, or they will make the soup sour ; 
peel the artichokes and onions, put them into cold water again, and 
then chop them up into dice. 
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We next wash a sprig or two of thyme, marjoram, and parsley ; tie 
them together ; put the vegetables and herbs into a sauce-pan with 
the dripping, and pour in the water. 

We then bring the soup to the boil and let it simmer one hour ; 
add the milk, and simmer for half an hour, or till the vegetables are 
tender. 

We take out the bunch of herbs, rub the soup through a sieve or 
colander, if we have one, or mash up the vegetables as well as we 
can with a wooden spoon. 

We mix the flour with as much milk as will make it as thick as 
batter, add it to the soup, bring it to the boil, and let it simmer for 
a few minutes. We wash well the parsley, and dry it in the corner 
of a cloth, and chop it smalL 

Just before we remove the soup from the fire, we add the parsley 
and seasoning of pepper and salt. We do not let the parsley boil in 
the soup, as that would make the parsley yellow. The soup is now 
ready to serve. 

4. Irish Stew. 

Ingredient*: 

Cost 

1 lb. scrag end of neck of mutton, Sd. 

jL ids. potatoes, ... ... ... ... ... ... JM» 

2 onions, pepper and salt, 1 pint of water, \d. 

10£<*. 

We wash, pare, and parboil some potatoes, cut them into thick 
slices, and put a deep layer of them at the bottom of a sauce-pan. 

We next cut the mutton into nice pieces, season it well with 
pepper and salt, and lay it on the potatoes. 

We then wash and. peel the onions, cut them, into slices, and put 
them on the mutton, and . place over all the remainder of the 
potatoes. 

We now pour in the cold water, put the lid on the pan, and let it 
simmer for at least an hour and a half . 



125. COOKING FISH. 

1. Baked Haddock. 

Haddock is an excellent and nourishing fish, costing about 4d. per 
lb. It may almost always be bought, although it is properly in 
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season from June to January. It may be cooked in many different 
ways, but among the best is baking and stuffing it. 

First wash the haddock well in cold water, take out the eyes and 
cut off the fins (if the fishmonger has not already done so). Next 
scrape off the scales from the tail towards the head, holding the knife 
close to the fish. We then dry the fish outside and inside with a dry 
clean cloth. 

Stuffing for Haddock is prepared in the following way : — Soak 
some bread for about ten minutes in a little cold water. Wash 
some parsley well, and dry it in the corner of a cloth, and chop it 
small. Take the leaves from one or two sprigs of thyme, chop them, 
and also chop the suet very fine. Strain the water from the bread, 
mix together the bread, suet, thyme, and parsley, and add pepper 
and salt to taste. 

We then place the haddock on its back and press the stuffing into 
the haddock, using a wooden spoon. When the inside of the haddock 
is full we sew it up, or fasten it up with a skewer, to prevent the 
stuffing from coming out. 

We next pass the end of the tail of the haddock through the holes 
of the eyes, fasten it there with a skewer, and dredge the fish with 
flour. 

We then melt some dripping about the size of an egg in a baking 
tin, put the fish into the tin, and bake it about half an hour if it is 
a moderate-sized haddock, and baste it very often to prevent it from 
getting dry. 

2. Fried Plaice. 

The plaice is a flat fish ; it is brown on the upper side, and has 
yellow or red spots on it ; the under side is white. 

In buying plaice we choose those with bright eyes and thick firm 
bodies. 

We first cut off the fins, clean the fish inside by making a slit 
near the head, take out the eyes, wash the fish three times in clean 
cold water, and cut it in slices about an inch wide. 

If, in cutting the fish, we find any blood remaining inside near the 
bones, we wash it away. We take care to dry the fish well on a 
cloth. 

It is best to prepare it in this way some time before we wish to 
cook it, as if it is at all damp, it will not fry a nice brown colour. 

When the fish is quite dry, we beat up an egg on a plate with a 
knife, and season it with pepper and salt, and also have ready some 
bread crumbs which have been made from a stale loaf. We cannot 
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make nice bread crumbs from a new loaf, as the bread sticks together 
in lumps. 

We put the bread crumbs on a piece of clean soft paper. We 
then lay one slice of fish on the plate in the egg, dredge it with a 
little flour, brush the egg over it with a paste-brush, and lay it on 
the paper in the bread crumbs. 

We then put the slices in the fat, and when one side is a nice 
golden brown, turn it on the other, using a fish-slice or a knife. 
We try if the flesh will leave the bones easily, to see if the fish is 
sufficiently cooked. 

When we find that it is done, we take out the slices carefully with 
a fish-slice or large knife, lay them on a piece of soft clean paper on 
a sieve, or dish, before the fire, and sprinkle a little salt over them to 
absorb the fat. 

We then arrange the pieces of fish on a dish, and garnish them 
with some leaves of well-washed parsley. 

3. How to Boil Cod. 

We first wash the piece of fish in cold water, carefully washing 
away any blood that may be left near the backbone. 

If we have a fish-kettle, we fill it with cold water, add a handful 
of salt, place the fish on the drainer, and put it into the fish-kettle. 

If we have no fish-kettle, we use an ordinary large sauce-pan. We 
put a clean cloth underneath the fish, and let the ends of the cloth 
hang over the sides of the sauce-pan. We can then lift the fish out 
without breaking it. We do not tie the fish in the cloth, as that 
would prevent the scum from risiug. We must keep the cover on 
the pan or kettle. We put this on the fire and let it come to the 
boil, take off all the scum that rises, and simmer till it is done. 

If it is a small piece of fish, it must be simmered about 10 minutes 
for each pound of fish. We must try if the flesh will leave the bones 
easily, to find out if it is done. 

We then take it out on the drainer, and are careful not to break 
it. We let it drain a minute or two, the drainer being placed over 
a basin before the fire ; then lay it on a dish, garnish it with parsley, 
and serve with some sauce, as it is a rather tasteless fish. 

4. Broiled Mackerel. 

We first cut off the tail and fins, wash and clean it, and dry it 
thoroughly on a clean cloth, split it down the back with a sharp- 
pointed knife, open it, and take out the backbone. 

We next grease an oval baking tin with dripping, place the 
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mackerel on it, the back downwards, season the open part of the fish 
with pepper and salt, and place on it a few small bits of clarified 
dripping to prevent it from becoming dry. 

We put it to broil before the fire in a tin, or in a Dutch oven, for 
about twenty minutes, or a shorter or longer time according to the 
size of the fish. This will be found to be a very savoury dish. 

A small tail end of cod, or a small haddock, may be cooked in the 
same way. 

To make sauce for broiled mackerel.— We break up the 
bones that have been taken out of the mackerel, put them into a 
sauce-pan with rather more than half a pint of cold water, bring it to 
the boil, aud simmer it for at least half an hour. 

We then mix one table-spoonful of flour and £ oz. of butter to a 
firm paste, using a wooden spoon, and pour the boiling water from 
the fish bones on the flour and butter, stirring all the time to make 
it smooth. 

We next put away the fish bones, return the sauce to the sauce- 
pan, and bring it to the boil, and simmer for one minute and a half, 
and add a little salt. 

We boil the fish bones in the water in order that we may have the 
taste of the fish in the sauce. 



126. JOINTS. 

1. Boiling Meat. — In boiling meat some nourishment is sure 
to escape into the water. It is therefore very wasteful to throw 
away the water in which any meat has been boiled, as it should be 
kept to make into potato or pea soup. Meat for boiling should be 
put into boiling water; the boiling water hardens the outside of 
the meat, and so keeps in the nourishing juices. 

After the meat has been put in, we draw the pot to the side of the 
fire, and let it simmer three or four hours, according to the size of 
the joint. Long, gentle simmering makes the meat tender; boil- 
ing it fast would make it stringy and tasteless. 

It is better to buy rather coarse meat for boiling, because it is less 
expensive than the superior joints, and it can be made tender by long, 
gentle simmering. 

Meat wastes less in boiling than in roasting, and we can use the 
water in which it has boiled for soup, so it is a decidedly economical 
manner of cooking. 

(737) 2B 
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2. Stewing. — Stewing is long, gentle simmering in a small 
quantity of water in a covered vessel. It is a very economical 
manner of cooking, as stewing will change tough, coarse meat into 
very tender and savoury food. Moreover, it requires only very 
moderate heat ; a small fire is far better for the purpose than a large 
one, such as is required for roasting. 

The reason why gentle stewing makes tough meat tender is, that 
it softens the fibres of the meat by moderate heat, whereas greater 
heat, such as is used in boiling or roasting, would harden them. 

A small quantity only of water must be used, because much water 
would make the meat tasteless, and the gravy very weak. 

The great secret of successful stewing is to give the meat plenty 
of time to cook. No exact time can be named, but a piece of meat 
weighing three or four pounds should be stewed for not le*ss than 
two hours and a half or three hours. The meat is put into cold 
water. 

Such vegetables as carrots, turnips, onions, and celery, are a great 
improvement to stewed meat ; they should be prepared in the same 
manner as for boiled meat. 

Stewed Steak.-rThis dish does not require so much time as 
stews usually do, unless the steak be cut from an inferior joint, in 
which case it will require a long time to make it tender. We do 
not use the best steak for stewing ; beef at tenpence per pound is 
quite good enough. 

3. Roasting. — Meat for roasting must be taken from the best 
parts of the animal, as these are the tenderest, and have the finest 
grain. If we roast inferior, coarse-grained joints, a great part of 
them will be so much dried up as to be almost uneatable. 

Beef and mutton are much better for being hung before they are 
roasted. Beef may hang for two or three days, according to the 
weather ; but mutton should be kept longer. Meat should be hung 
in a dry airy place where there is a draught. 

It keeps best in dry cold weather ; hot, damp, and close weather 
are very bad for keeping meat. Veal, lamb, and pork should be 
eaten fresh, and should not be kept. 

Roasting is cooking by the direct heat of the fire on the meat. 

We must have a well-made-up, clean, hot fire, and must hang 
the joint before it, putting a hastener behind the joint, with a "jack" 
to turn round and round before the fire, that the joint may be 
cooked on every side. 

A dripping-pan must be placed underneath to catch the dripping 
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fat. We dredge the joint with flour first, and place it close to the 
fire, about four inches from the bars, for about a quarter of an hour. 
The reason we do this is to harden the outside and so prevent the 
nourishing juices from escaping from the meat. 

when the outside has been hardened, the meat must be removed 
farther from the fire, and kept there till it is done. 

The joint must be well basted ; the more it is basted, the better 
it will be. If it is not very fat, we put a few pieces of dripping about 
it before we begin to roast it. The reason why we baste the meat 
is to prevent it from becoming dry, and to keep in its full flavour. 

The usual time for roasting is a quarter of an hour to the pound 
of meat, and a quarter of an hour over. 

The fat that drops from the roasting meat forms dripping, and we 
must take the juice of the meat to make gravy. First, we must pour 
away the hot fat into a basin, leaving the juice underneath. Then 
we must dredge the dripping-pan with flour, and pour in a little 
boiling water, mix all well together, and put it over the fire or stove 
to thicken ; stir it well, add some salt, and pour it round the meat. 

4. Baking Meat. — Baking is a more economical manner of 
cooking than roasting, as the meat wastes less, it is also less trouble- 
some. But baked joints have never so fine a flavour as roast ones. 

We prepare the meat for baking in the same way as for roasting, 
by dredging it with flour. We then place it on a little stand above 
a baking-tin, so that it may not be soddened by standing in the fat 
and gravy that may run from it. 

We now put it in a quick oven for ten minutes to harden the out- 
side of the meat, and to keep in the nourishment. Then we decrease 
the heat of the oven by pushing in the damper, baste the meat 
often, and when it is done sprinkle a little salt over it. 
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We boil vegetables with meat to give it a nice flavour. The 
vegetables should afterwards be eaten with the meat, carrots and 
onions being placed round the dish, and turnips mashed with the 
addition of some pepper and salt, and a very little milk. 

The vegetables must all be put into the pot with cold water, and 
when the water boils, the meat must be put in. 

We simmer vegetables a long time, so as to draw the flavour out 
of them, 
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Underdone vegetables are very indigestible ; they must be well 
cooked to make the little starch-cells burst and give out their con- 
tents, that the heat-giving properties may become useful to the 
body. 

Vegetables that are old and woody require more boiling than 
those that are young and tender. Old potatoes, carrots, turnips, 
parsnips, haricot-beans, and onions, must be put into plenty of cold 
water to give them room to swell. 

Old potatoes require about twenty minutes, after they begin to 
boil, carrots about two hours, turnips about three-quarters of an 
hour, or more if they are old, parsnips about an hour and a half. 

1. Cabbages. — Cabbages are not nourishing vegetables. In 
fact, they are almost without either flesh-forming or heat-giving 
properties. They are also very indigestible. 

But they are an agreeable and also a useful food, because they con- 
tain some vegetable salts, which are necessary to health. These 
vegetable salts are found in many other plants besides the cabbage. 

If people live altogether without fresh vegetable food, or lime- 
juice, they are subject to a disease called scurvy. This disease is 
only found in people who cannot get fresh vegetables. 

The cabbages must first be well washed, and left some time in 
salt and water to draw out the caterpillars, slugs, &c. Or, we may 
put a table-spoonful of vinegar into the water, which answers the 
same purpose. 

We let some water boil fast in a large sauce-pan, and keep the lid 
on to make it hotter ; and let it boil some time before we put in the 
cabbages. 

We then put the cabbages into the water and let them boil fast 
for twenty minutes or half an hour, till they are tender, then take 
them out and drain them in a colander. 

We do not put the lid on the sauce-pan after we have put in the 
cabbages. Leaving the lid off improves both the taste and colour of 
the cabbages. Cabbages should be boiled in soft water. If the 
water is very hard, we add a piece of soda the size of a hazel-nut to 
make it soft. 

2. Carrots. — Carrots are largely composed of water, but they 
have also heat-giving and, to a small degree, flesh-forming properties. 
The most nourishing part of the carrot is the red outside ; therefore, 
in preparing carrots for boiling, we must take off as little of this as 
possible. 

We wash and scrub the carrots, then scrape them, cut them down 
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the middle, wash them again, and put them into cold water. A 
little sugar in the water improves the flavour. 

3. Turnips. — Turnips contain more water than carrots. But 
when they are well boiled, the solid part is nourishing and digestible. 

We prepare them for boiling by washing and scrubbing them, 
pare them very thickly so as to take off the woody outside, cut them 
in halves, wash them again, and put them into cold water. 

Soup in which turnips have been boiled soon becomes sour. 

When the meat is done, the turnips should be taken out of the pot 
and the liquor drained from them ; then they may be mashed. 

4. Haricot-beans. — Haricot-beans are much eaten on the Con- 
tinent, but they are not nearly so well known in England as they 
ought to be. They are very nourishing, as they have both flesh- 
forming and heat-giving properties. 

They may be bought at flour-sellers' shops, and they cost gener- 
ally about threepence a pint. Half a pint is sufficient for a good- 
sized dish, as they swell very much in cooking. 

We soak the beans all night in plenty of cold water, to soften 
them and make them swell. In the morning, we drain off the water 
and put them into a sauce-pan with some salt and plenty of cold 
water, and let them boil for three or four hours. Very dry beans 
must be boiled longer than others. 

5. Potatoes. — These are sometimes boiled in their skins. It is 
better to boil some kinds of potatoes, and to steam others. They 
must, however, be prepared in the same way either for boiling or 
steaming. Many people pee! potatoes before boiling them, but it is 
much better not to do so, as the skin keeps the nourishment inside 
the potato, and does not let it escape into the water. 

The most nourishing part of the potato is that nearest to the skin; 
and, if it were not very carefully and thinly peeled, we should lose 
the best part of the potato. 

We should choose potatoes that are of nearly the same size, or 
some will be cooked before others. First wash them well in cold 
water, and scrub them with a little brush, then wash them again in 
clean cold water. But we must not let them remain more than five 
minutes in the water, as that would draw out some of the nourish- 
ment. Warm water must never be used in washing vegetables, as 
it would take away some of the juices that give them taste and 
nourishment. 

We put the potatoes into a good-sized pot, cover them with cold 
water, leave them room to swell, add about a tea-spoonful or more 
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of salt, put the lid on, bring them to the boil, and let them simmer 
till tender. 

They should always be covered, so that the steam may not take 
away the heat. 

We try them by sticking in a fork to see if they are done. If so, 
we draw off the water. We let the sauce-pan stand by the fire a few 
minutes, with the lid tilted, to let the moisture pass away. 

Lastly, we carefully peel the potatoes with a knife and fork, and 
they are ready for the table. 

To Mash Potatoes. — We first pare the potatoes very thinly ; 
put them into a sauce-pan with plenty of cold water and a tea-spoon- 
ful of salt, bring them to the boil, then let them simmer till they are 
tender. 

We try them, to see if they are cooked enough, by putting a fork 
into them ; if the fork goes in quite easily, they are tender. We 
then drain the water from them, and let them stand on the hob by 
the fire for ten minutes, covering them with a cloth. 

We next put them into a hot basin, break them up with a potato- 
masher if we have one ; if we have not, we use a wooden spoon. 
We then add to them one or two table-spoonfuls of milk, and half 
an ounce of clarified dripping ; and mash all well together. We 
use two forks for this purpose, as doing so will take less time, and 
make the potatoes lighter, than if we use only one. 



Ingredients: 



128. PUDDINGS, PASTRY, &c. 
1. Baked Bread-pudding. 







Coat 


i lb. bits of bread, 


... » . 


id. 


2 ozs. beef suet, 


... . . 


Id. 


2 ozs. moist sugar, 


... . • 


id. 


£ lb. currants, 


. • « . . * 


Id. 


o o > ' * * * • • • • • 


... . • 


Id. 


Cupful of milk, nutmeg, 


dripping, ... 


Id. 



6d. 



We should save all little pieces of bread, and never let any be 
wasted. 
We soak the bread for half an hour in cold water, or longer if it 
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is stale. We then draw off any water that may be left, and break 
up the bread with a fork. 

We now chop the suet finely. 

We next well wash J lb. of currants, dry them in a cloth, and pick 
out any bits of stone from among them. 

We then mix together the bread, suet, currants, sugar, and as 
much grated nutmeg as will lie upon a threepenny piece. 

After that, we beat up one egg in a basin, add it to the mixture, 
and also add one tea-cupful of milk ; and mix all well together with 
a wooden spoon. 

We then grease a pie-dish with dripping, using a small piece of 
clean paper to put on the dripping. We lastly put the pudding in a 
moderately heated oven, and bake it for one hour. 



2. Yorkshire Pudding. 



Ingredients: 



Cost. 

J. vUg« • • • ••• ••• ••• • • • ••• ••• x CC • 

£ pint of milk, .. . ... ... ... ... ... Id. 

3 table-spoonfuls of flour, salt, \d. 

2$d. 

This is a pudding that may be cooked under baked- meat. It may 
be eaten with the meat, or by itself. 

We begin by beating an egg well, mix it with milk, and add the 
egg and milk gradually to the flour, stirring all the time. We put 
in half a salt-spoonful of salt, and beat all well together. 

Beating the pudding mixes the air with it and makes it light, be- 
cause in the oven the heated air expands and makes the pudding 
rise. 

It is better to make it some time before it is wanted, as it im- 
proves by standing before it is put into the oven. 

We now pour it into a well-greased pudding-tin. 

We then put it into the oven and let it bake a quarter of an hour 
to set it ; then take away the dripping-pan, and set the meat over the 
pudding, so that the gravy may drop into the latter, and bake it 
under the meat for half an hour. 

The pudding should be put into the oven first, three quarters of an 
hour before the meat is done. We then serve the meat and pudding 
on separate dishes. 
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3. Rice-pudding. 

Ingredients: 

Cost. 
1 J pint of milk, ... ... ... ... .. 3d. 

3 table-spoonfuls of rice, id. 

1 dessert-spoonful of chopped suet,") 

2 table-spoonfuls of moist sugar, j J 



Ad. 



We first wash the rice well in cold water, but do not let it remain 
in the water long, as that would draw out the nourishment. 

We next free some suet from all skin, and chop it very fine. We 
flour our knife to prevent the suet from sticking to it. 

We then grease a pie-dish with a little dripping, put into it the 
rice, sugar, milk, and suet, and mix all well together. 

We put this into a cool oven, and bake it very slowly for two or 
three hours. The excellence of this pudding depends on the baking. 
If the flavour is liked, a little nutmeg may be grated on the pudding 
before it is baked. 

4. Roly-poly Pudding. 

Ingredients: 

Cost. 

^ lb. of flour, ... ... ... ... ... ... Id. 

T 10. or suei, ... ... ... ... ... ... JLCL. 

v wllL ... ... ... ... ... ... ... £s\Mi. 

A little salt and cold water. — 

bd. 

First, we take away all skin from the suet and chop it finely; 
and flour our knife and board to prevent the suet from sticking to 
them. We next mix the salt with the flour, and then rub in the 
suet very lightly with our fingers, and make it into a paste with some 
cold water. We then place it on a floured pasteboard, roll it out, 
spread some jam on it, and roll it up in the shape of a bolster. We 
lastly tie it up safely in a floured pudding-cloth, put it in boiling 
water, and let it simmer for two hours. 

5. Tapioca-pudding. 

Ingredients: 

Cost. 

1 pint of milk, ... ... ... ... ... ... 2d. 

2 table-spoonfuls of tapioca, ) 

2 table-spoonfuls of moist sugar, ) 

3d. 
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We first wash the tapioca well in cold water, then let it soak in 
the milk for at least half an hour, We then put it with the milk 
into a small sauce-pan and let it simmer gently till it is quite tender. 
We stir it often to prevent it from sticking to the sauce-pan and 
from burning. 

When it is tender we add the sugar, and a little nutmeg if it is 
liked. We grease a pie-dish, put in the tapioca, and bake it for 
about half an hour in a very slow oven. 



Ingredients: 



6. Plum-pudding. 



£ lb. of suet, 

J lb. of currants, 

J lb. of raisins, 

£ lb. of flour, 

£ lb. of moist sugar, . . . 

5 ozs. of bread crumbs, milk to mix with it, as much 
grated nutmeg as will lie on a threepenny piece, a 
pinch of salt, half a tea-spoonful of baking-powder, 



Cost. 
2d. 

Id. 

Id. 

id. 

Id. 



lid. 
Id. 



We first wash the currants well in cold water, dry them on a 
cloth, and pick out all bits of stalk and stone. We then cut open 
the raisins, and take out the stones. We also free the suet from 
skin, and chop it finely. 

Begin by mixing in the baking-powder and salt with the flour ; 
then add the rest of the dry ingredients, mix these well together, 
then add to them enough milk to make all into a stiff paste. 

Next grease a pudding-basin and put in the mixture, dip a 
pudding-cloth into boiling water, then dredge it with flour, tie it 
over the pudding, which must be plunged into boiling water at once 
and be kept boiling for at least four hours. 



Ingredients: 



7. Treacle-pudding. 



| lb. of flour, 

I lb. of suet, 

J lb. of treacle, 

X CgIL tt •#• «•• ••• 

1 gill of milk (J pint), 

A tea-spoonful of baking-powder, a little grated 
ginger, a pinch of salt, 



Cost. 
lid. 

2d. 

Id. 

Id. 

Id. 



id. 



6Jd 
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We first free the suet from skin and chop it finely, and mix it 
with all the dry ingredients. We then beat up an egg, add the 
treacle, milk, and egg to the dry ingredients, and mix all well 
together. 

We next grease a pudding-basin with dripping, put the mixture 
into it, and steam for two hours and a half. We put a greased 
paper on the top of the pudding, or a pudding-cloth that we have 
first dipped in boiling water and then wrung out and dredged with 
flour. The reason why we grease or flour cooking utensils is to pre- 
vent what we are cooking from sticking to them. 

We may either steam the pudding by putting it into a steamer 
over a sauce-pan of boiling water; or we may place the pudding-basin 
in a sauce-pan of boiling water, being careful that the water does not 
reach to the top of the basin so as to touch the pudding. We then 
let it boil without ceasing for two hours and a half. 

If the water leaves off boiling, the pudding will be heavy. If the 
water boils away very much, we add some hot water to it ; if we 
were to add cold water, it would stop the boiling and spoil the 
pudding. 

8. Meat-pie. 

Ingredients: 







Cost. 


\\ lb. of beef, 


• • • • . • 


\S. 3d 


\ lb. of flour, 


... . . . 


Id. 


3 029* of clarified dripping, 


... * . . 


l\d. 


\ tea-spoonful of baking-powder, 


a pinch of 




pepper and salt,... 


... • *• 


id. 



\s. b\d. 

We beat the meat well with the flat side of the chopper. This 
helps to make it tender. We then season it with pepper and salt, 
and put it into a deep pie-dish. If the flavour is liked, we put in an 
onion, which may either be sliced, or put in whole. Of course the 
onion must be well washed and peeled. When the meat has been 
placed in the pie-dish, we pour in a little cold water to make the 
gravy. 

To make the crust for the pie, we rub the dripping lightly into the 
flour with the tips of the fingers, which must be very clean. We 
then mix in the salt and the baking-powder, then add enough cold 
water to make it into a paste ; put it on a floured pasteboard and 
roll it out. 

We then wet the edge of the pie-dish, and put on it a rim of the 
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paste, then cover the pie with the rest of the paste, and cut it neatly 
round the edges. 

In cutting the paste, we are careful to lean our knife away from 
the pie, so as to leave the paste cover a little larger than the dish. 
If we do hot do this, the paste will shrink in, and will make the pie 
look very untidy. We make a hole in the crust to let out the 
steam, put the pie into the oven, and bake it one hour and a half. 

At first the oven should be rather hot to fetch up the crust. But 
afterwards it should be moderate, so that the meat in the pie may 
be thoroughly and slowly cooked, If the oven is so hot that the 
crust is likely to be burnt, we put a paper over it. 

Meat-pies should have thick crusts, and fruit-pies thin ones. 

We must not make a hole in the top of a fruit-pie ; if we do so 
the steam will escape, and the crust will sink with the fruit and 
become "sad." But if we do not make a hole, the steam from the 
fruit cannot escape, and it will push up the pie crust and will not 
allow it to sink. 



9. Pancakes. 



Ingredients: 



Cost. 

A vtL k, ... ... ... ••• ... ... ... JL Cv. 

£ pint of milk, ... ... ... ... ... ... Id. 

4 table-spoonfuls of flour, lard for frying, \\d. 



3M 



We beat the egg well, mix the milk with it, then add these gradu- 
ally to the flour, mixing it all together very smoothly. We beat the 
mixture well to make it light. If we can spare the time, we let it 
stand an hour or more before we fry the pancakes. 

In frying the pancakes, we are careful that the frying-pan is very 
clean. We melt in it a piece of lard, or clarified dripping, the size 
of a walnut, taking care that the melted lard covers all the pan, or 
the pancake will stick to it. We then pour in enough batter to cover 
thinly the bottom of the frying-pan. 

When the batter is set, and the under side has become brown, we 
turn the pancake with a slice or knife, and let it brown on the other 
side. A fresh piece of lard must be used for each pancake. The 
pancakes must be served immediately, and eaten with sugar and 
lemon — or orange — juice, or with preserves. 

The fire for this, and for every kind of frying should be bright and 
clear. 
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10. Cake. 

Ingredients: 



^ lb. of flour, ... 

2 ozs. of clarified dripping, 

X *^fmkf*k% • • • • * • ••• ••• ••• 

J pint of milk, 

J lb. of currants, 

J lb. of moist sugar, 

1 tea-spoonful of baking-powder, a pinch of salt, a 
little nutmeg, ... ... ... ... ... \d. 



Cost 

Id. 
Id. 
Id 

\d. 

Id. 
id. 



bid. 

We rub the dripping lightly into the flour with the tips of the 
Angers, being careful that our hands and nails are very clean. We 
mix the salt and baking-powder and a little nutmeg. 

We then wash and pick the currants, and dry them in a cloth ; 
mix them with the dry ingredients, and add the sugar. We mix all 
well together. 

We proceed to beat up the egg in a basin, add the milk to it, then 
mix the milk and the egg thoroughly with the dry ingredients. We 
next grease a baking-tin, put in the mixture, and bake it at once for 
three-quarters of an hour. 

We try if the cake is baked enough by running a clean skewer 
into it. If the skewer comes out quite clear the cake is done. But 
if any dough sticks to the skewer, the cake is not yet baked enough. 
When the cake is taken out of the oven, we remove it from the tin 
at once, or the cake will stick to the tin. We then tilt it up, so that 
the steam may pass away from all sides of the cake. 

11. Corn-flour Mould. 

Ingredients; 

Cost. 

1 pint of milk, 2d. 

2 table-spoonfuls of corn-flour, Id. 

2 table-spoonfuls of sugar, Id. 

Lemon peel, or cinnamon, for flavouring. 

We first mix the corn-flour with a little cold milk into a smooth 
batter. We next heat the remainder of the milk nearly to boiling 
point. We then pour this gradually on the corn-flour, stirring all the 
time, add the sugar and flavouring; and return it to the sauce-pan. 
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We let all boil together for four minutes, stir it well while it is 
boiling, to prevent it from burning and sticking to the bottom of the 
sauce-pan. We then take out the lemon-peel* or cinnamon, and pour 
the corn-flour into a mould. The mould must have been filled with 
cold water an hour before we want to use it. We pour out the 
water just before we put in the corn-flour; this is done to prevent 
the corn-flour from sticking to the mould. 



129. MISCELLANEOUS SIMPLE DISHES. 

1. Tripe. — Tripe is prepared from the stomach of the ox. In 
England it is generally sold cleaned and boiled by tripe-dressers ; 
but in some parts of Scotland it is cleaned and sold raw by the 
butchers. When a few pounds are bought, parts of the different 
stomachs of the animal are sold together; the price runs from 4d, 
to Sd. per lb. Tripe is a very digestible food, and is therefore 
wholesome. 

Tripe and Onions. Required: 

Cost. 
x id. or tripe, ... ... ... ... ... ... dq. 

1 pint of milk, 2d. 

3 large onions, ... ... ... ... ... ... Id. 

1 table-spoonful of flour 

Pepper and salt to taste. 



9d. 



We cut the tripe into pieces about three inches square ; put it into 
a sauce-pan with enough milk and water to cover it entirely ; let it 
come to the boil, and then simmer gently for half an hour. We boil 
the onions till they are quite soft. We mix the flour with a little 
cold milk to a smooth batter, and put it into the sauce-pan with the 
tripe ; then add the onions, which must be cut into very small pieces ; 
and season with pepper and salt. We let it all come to the boil, 
and when it has simmered two or three minutes, take out the pieces 
of tripe, put them on a dish, and pour over them the onion-sauce. 

2. Boiled Rice. — Patna rice is the best for boiling. It is 
cheaper than Carolina rice, and the grains separate better. We 
take half a pound of rice for a moderate-sized dish, and wash it well 
in cold water. 

We dip a pudding-cloth into boiling water, dredge it with flour, 
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and tie up the rice in it very loosely, so as to leave plenty of room 
for the rice to swell. 

We put this into a sauce-pan of fast-boiling water, and let it boil 
till it has swollen enough to fill the cloth, which will be in about 
twenty minutes, or half an hour. 

We then tujn it out on a dish, and eat it with treacle, butter, or 
sugar ; or we may eat it with meat as a vegetable. The rice should 
look quite white, and the grains should be well separated. 

3. Melted Butter. Ingredients: 

Cost 
J oz. of butter, ... ... ... ... ... ... \d. 

1 table-spoonful of flour and a little salt, \d. 

J pint of boiling water. 

Melted butter is the foundation of many sauces. We weigh and 
measure the ingredients, and do not try to save ourselves trouble by 
making it "anyhow." We put the butter and flour into a small 
basin, and rub them well together with a. wooden spoon till we have 
made them into a firm and even paste. 

We then add the boiling water very gradually, stirring well all the 
time so that the mixture may be smooth. We next add a little salt, 
put the melted butter back into the small sauce-pan in which we have 
boiled the water, and place it on the fire till it boils, stirring all the 
time. We let it simmer one minute and a half, and it is done. 

4. Toad-in-the-Hole. — We require for this a quarter of a 
pound of beef-kidney, half a pound of beef, six table-spoonfuls 
of flour, one pint of milk, one egg, and a little salt. 

We mix the salt with the flour, break the egg in a small basin, but 
do not beat it, mix it with the flour, then add the milk very gradu- 
ally, having beaten it well. 

We now let it stand a little while. 

We then cut up the meat into small pieces, lay it in a greased tin 
or dish, pour the batter over it, and bake for one hour in a moderate 
oven. 

5. Hot Pot. — We require for this one pound of beef, two onions, 
and two and a half pounds of parboiled potatoes. 

We cut the beef into pieces about an inch and a half square, cut 
the potatoes into quarters, and slice the onions. 

We then put the meat, onions, part of the potatoes, and a good 
seasoning of pepper and salt, into a deep pie-dish, cover it oyer 
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thickly with the rest of the potatoes, and pour in a little cold water 
to make gravy. 

We put all into a slow oven for three hours ; when the potatoes 
at the top are brown, we put an old dish over them to prevent them 
from becoming burnt and hard. 



130. RULES FOR HEALTH. 

SPECIAL INFORMATION FOR THE TEACHER. 

A. THE HEALTHINESS OF THE HOUSE. 

The health of the person largely depends upon the healthiness 
of the house. 
This in its turn essentially depends on the following points : — 

1. A supply of pure air. 

2. A supply of pure water. 

3. A supply of light. 

4. Cleanliness of the house above ground. 

5. Cleanliness of the house below ground, in efficient drainage. 

6. There should be no overcrowding. 

1. Pure Air. — To secure this a house should not be built back 
to back with another house in a parallel street. It should not be in 
an inner court only entered by a covered passage-way, nor in a 
closed court (cul de sac) with no through ventilation. That is to 
say, the air should not be stagnant in the house, but there should be 
free natural ventilation from the external air, and from diffusion, or 
interchange of gases, in the atmosphere through doors and windows. 

The reason why country people are often so much healthier than 
town people is that they are so much less in their houses and so 
much more in the open air. Their houses are often badly built, and 
badly drained ; the water-supply is often scanty and impure, and as 
a consequence terrible fever epidemics sometimes rage. But, as many 
of the houses are not blocked in by others, and most have gardens, 
the open-air life of the people does render them on the whole more 
healthy than the townsfolk, who pass their best hours in close factories 
and workshops and return to ill-ventilated homes. 

Of course the supply of air depends largely upon ventilation, 
which is dealt with elsewhere. Air is the great purifier and 
destroyer of noxious gases, effluvia, aud germs of disease. We are 
obliged more or less to live in an atmosphere of these. The less of 
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them in the air, the greater the power of resistance in the body to 
overcome the remainder. 

2. A Supply of Pure Water.— In this matter the village is 
frequently worse off than the town with its constant or intermit- 
tent supply of reservoir or tap-water. The greater the supply, the 
more can be used for washing and swilling, and the less dirt will 
be left to become a hot-bed for germs of disease. 

Again, the purer the supply, the less is the danger of water becom- 
ing the vehicle of such diseases as typhoid, cholera, &c. 

This subject has also been treated in detail elsewhere in this 
treatise. 

It is very seldom that enough water is used in flushing out the 
water-closets after use, though the supply may be plentiful. The 
pans ought to be flushed twice or three times, waiting till the 
supply-cistern above refills. 

3. Supply of Light.— By this the natural light of the sun is 
meant ; artificial light (except in the electric light), is accompanied 
by the products of combustion, which always vitiate the air. 

The sun's light is absolutely necessary to plant life, as may be seen 
in the sickly bleached appearance of potato stems growing in the 
dark. The sun's light acts chemically on the vital processes of plant 
life. 

But it also acts chemically and aesthetically on animals and on the 
human temperament. The wise man says : " It is a good thing for 
the eyes to behold the sun." 

A gloomy dark house is always a cheerless and unhealthy one. 
Deprivation of light checks vitality, prevents one from feeling 
thoroughly well, and makes delicate people ill. The sun ought not 
to be constantly shut out of the house with drawn blinds and curtains. 
The besom of the sun, as well as that of the air, ought to sweep 
through the house daily. 

4. Cleanliness. — Dirt is "matter in the wrong place." It ought 
to be put into the soil to be turned into organized vegetable food ; 
or, where this cannot be done for want of garden space, it ought to 
be got rid of as soon as possible. 

Till then it forms the lodging-place and food of disease germs, 
which give rise to epidemics, unless the air kills them as they rise. 

Organic refuse, of animal or vegetable food, as in cabbage leaves, 
potato parings, scraps of food, &c, are especially putrescible. They 
ought therefore to be burnt behind the kitchen fire; and not 
allowed to accumulate and decay in the ash-pit. 
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In the country, the person and clothing are frequently kept 
cleaner than in towns. But the great sin of the country labourer is 
that of keeping the pig-sty and the dunghill so close to his house. 

In the town, the error is generally that of using dirty carpets, 
dirty wall-papers, uncleaned floors, walls, and ceilings, and eschewing 
the use of the scrubbing-brush and whitewash. 

5. Drainage. — This subject has been treated in some detail else- 
where in this treatise. It suffices to summarize here by saying: — 

(1) No untrapped, unventilated drain-pipe from water-closet, sink, 
or gully grate, should connect with the sewer direct. 

(2) These should be ventilated between the floor and the level of 
the ground. 

(3) The rainfall should not be merely drained from the roof into 
the ground adjacent to the house, which would keep the walls con- 
stantly damp ; but — 

(4) The ground around the house should be trenched and 
drained. 

(5) There should be no cess-pool close to the house. 

6. Overcrowding. — This is, of course, intimately allied to Nos. 
1 and 4. Each room is capable of giving breathing space to only a 
definite number of breathers. If this number be exceeded, all must 
suffer in consequence from imperfect ventilation. 

NOTES OF A LESSON ON THE HEALTHINESS OF THE HOUSE. 



Introduction. — Recall to the attention of the class that with children, women, 
and in indoor occupations in the case of some men also, the largest number of 
hours in the twenty-four is spent in the home. This shows the necessity that it 
should be healthy. 



Matter. 


Method. 


L A supply of pure air. 

This is dependent on situation, 
with open spaces at back, front, 
and if possible at sides; and on 
construction, with no unventilated 
passages inside. 


Remind class of the items of ventilation 
dealt with in a previous lesson, and illus- 
trate the matter by reference to their own 
homes. Contrast a faulty and a perfect 
house in this matter. 


II. A supply of pure water. 

This is needed for washing, cleans- 
ing, and drinking purposes. If con- 
taminated, epidemic diseases (chol- 
era, &c.) are liable. If deficient, 
the house suffers from general dirt, 
and personal cleanliness may also 
be discouraged. 


Describe to class the various methods 
of supply previously sketched out, and to 
the possible impurities in each source, con- 
trasting the supply of toicns and villages. 
Refer to the respect paid to ablution in 
the East, as a part of religions ceremonies. 



(737) 
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Notes of a Lesson on the Healthiness of the House. — Continued. 



Matter. 



III. A supply of light. Light, 
as well as heat, is an agent in animal 
and vegetable life processes. That 
is, the rays of light act c/temically. 
This is seen in the pallor of pris- 
oners confined in cells of prisons, or 
patients confined to bed-rooms. 



Method. 



IV. Cleanliness. This refers to 
frequent emptying of ash-pits, dust- 
bins, privies, scouring of floors, 
whitewashing of walls, swilling of 
back premises, &c. 



V. Drainage. This refers to the 
carrying off of rain-water, and of 
sewage and sink water, &c. The 
house should be diy from top to 
bottom, and the soil not sewage- 
logged nor water-logged. 

VI Overcrowding. In schools 10 
sq. ft. of area, and 80 cubic ft. per 
child are insisted on by govern- 
ment. Similar provision of surface 
area, and cubical air space, are 
needed in the house for adults as 
well as young. 



Show class a piece of blanched vege- 
table growth (potato stem,) &c, which 
has been deprived of light in growing. 
Refer to plants in window, turning them- 
selves to the light. 



Get these items from the class, and 
associate them with cleanliness of person 
and clothing, and with infectious and zy- 
motic diseases. 



Show connection between consumption, 
r/teumatism, and colds, on the one hand, and 
damp soil on the other. 

Connect imperfect sewage arrangements 
with epidemics. 



Refer to respiration and carbonic acid, 
and point out their connection with over- 
croicding. Contrast a densely populated 
centre, as parts of great towns, with the 
large space per breather in hospitals and 
other instiiviions, and large houses. 



B. THE HEALTH OF THE PERSON. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. The Person. — But health depends not only on the house. 
It is affected by personal conduct, and habits of life. Among the 
chief considerations in this relation are the following : — 

2. Food. — (1) Wholesome, digestible, well-cooked food must be 
taken at regular intervals, and in sufficient, and only sufficient, 
quantity. 

It must be wholesome, not unripe (if vegetable), or decayed or 
decaying (if vegetable or animal). Otherwise it will either interfere 
with digestion, or introduce germs of disease into the body. 

It must be digestible, as, if not so, it is not to be considered as 
food at all in the proper sense of the word. The function of food 
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is to become dissolved or digested ; and assimilated, or turned into 
tissue. Assimilation is impossible without digestion. 

(2) It must be well-cooked, as it will otherwise be either indigest- 
ible, or, as in the case of some meats, it may introduce parasites 
(tape- worms, &c), into the system. 

(3) It must be also taken at regular meals, as if taken irregularly, 
fits of indigestion will follow. 

(4) Enough of it to supply the waste from physiological work must 
be taken, or a loss of strength and of flesh will ensue. Not more 
than enough of this must be taken, or the system will be needlessly 
overworked to digest more than can be assimilated into healthy 
tissue ; or the surplus must be excreted, and a breakdown will be the 
consequence in the excretory organs (kidney, liver, &c). 

(5) Lastly, the food must be well masticated, that it may be 
easily digested. 

3. Habits. — Good habits also are necessary to good health; 
especially in the avoidance of over-indulgence in smoking tobacco, 
and in drinking spirits, malt-liquors, or wines. 

4. Personal Cleanliness.— The next rule for health, so far as 
the person is concerned, refers to cleanliness of the skin, hair, 
teeth, and bowels. The first three are treated of elsewhere in this 
volume. 

The latter is not nearly enough considered. Any accumulation of 
refuse of food in the bowel beyond a proper time, leads to irritation 
of the bowel, engenders a constipated habit of body, and brings on 
fetid breath and general malaise. 

On the other haud, constant recourse to aperients necessitates their 
use. The body becomes "acclimatized," as it were, to them, and 
adapts itself to their use, so as at last to demand them. 

Instead of this, the bowels should be " solicited " at a regular time 
every day until a good habit has been formed. The attention 
should not be diverted by reading in the closet, but the mind 
given to this necessary function. 

In addition, the diet should be such as to assist; that is, green 
vegetables (and there is none better than boiled cabbage), and fruits, 
fresh and preserved, should be liberally taken — with oatmeal 
occasionally. Other helps in the same direction are fatty foods, 
brown-bread, table-salt, and water drunk the first thing in the 
morning and last thing at night. 

Another rule for health, so far as the person is concerned, is to 
keep the heat of the body at a normal 98° by choice of diet, clothing, 
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and exercise. The two former departments have been referred to 
elsewhere ; exercise will be treated in detail below. 

5. Causes of 111 Health. — The most frequent causes of dis- 
ease are intemperance in eating and drinking, want of fresh air, and 
of cleanliness in the house, clothing, or person ; indolent mode of life, 
without interest or object, overwork of mind or body, and vicious 
sensual indulgences. The disease maybe the direct product of these 
in the sufferer, or he may have inherited the tendency thereto from 
similar ignorance, indulgence, or vice in his progenitors. In both 
cases the diseases are strictly preventable ones in the first sufferers. 

NOTES OF A LESSON ON THE HEALTH OF THE PERSON. 



Matter. 


Method. 


I. Food. 

This should be — 

1. Wholesome. 

2. Digestible. 

3. Well-cooled. 

4. Taken regularly. 

5. In sufficient quantity, without 

excess. 

6. It must be properly masti- 

cated. 


Refer to lessons on Work and Waste, to 
show the necessity of food. 

Refer to lessons on Du/estion, to show evil 
consequences of impairment of this func- 
tion. 

Recall the lesson on Organs of Excretion 
and their work, previously given. 

Refer to lessons on Mastication, and 
Mouth and Teeth. 


II. Personal Cleanliness. 

This refers to — 

1. The Shin. 

2. Hair. 

3. Teeth. 

4. Boivels. 

The latter need solicitation and 
attention to diet, and avoidance of 
drugs. 


Refer to previous lessons on each of 
these items, and deal more elaborately 
with the action of the bowels. 

Explain delicately the meaning of "so- 
licitation of the bowels" and show how the 
body is a creature of habit. 



C. EXERCISE. 



SPECIAL INFORMATION FOR THE TEACHER. 



1. Waste of Tissue.— Exercise not only leads to waste of 
muscular tissue — again made good by fresh tissue built up in its place 
from food, — but it also checks the waste of muscular tissue* due to 
inaction. Any muscle left inactive undergoes a kind of consump- 
tion of itself in consequence. 
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2. Increased Circulation and Respiration.— But the 
principal benefits derived from exercise are the brisker circulation 
of blood which it effects through the lungs and the body generally ; 
and the freer respiration it induces. 

But to secure these benefits the air breathed must be pure ; and 
the exercise must call into work all the muscles of the body equally. 
Neither of these conditions is fulfilled in workshops or factories, as 
the air is mostly vitiated, and the work performed is done by only a 
few groups of muscles. 

Such exercise is generally too continuous, strained, and one- 
sided. 

3. Need for Exercise. — Expressed in another form, we may 
say that exercise is necessary— 

(1) To improve the circulation of the blood, especially in the 
liver. 

(2) To strengthen the work of the heart and lungs. 

(3) To promote the growth and functions of the bones, nerves, and 
muscles. 

4. Exercise in Walking.— Professor Haughton shows that a 
man walking 9 miles on a level surface would perform the amount 
of work required to lift about 150 tons 1 foot This is the amount 
which Professor Parkes thinks necessary to keep an average man 
in health. This, of course, is useful only to determine the exercise 
required by the average man. The amount will vary with the in- 
dividual, and is best determined by personal experience. 

5. Exercise and Age. — The character and amount of exercise 
required differ according to age. The life of man may be divided 
into the — 

(a) Period of childhood. 

(b) Youth, commencing with puberty, and ending with the com- 
pletion of growth at about the twenty-first year, when a man comes 
"of age." 

(c) Manhood, early manhood from twenty to forty, and advanced 
manhood from forty up to sixty years. 

(d) Old age, from sixty to death. 

(a) Childhood. — The period of childhood should be spent in 
eating, sleeping, and free unrestrained movement, in the earlier 
portion. The exercise should become year by year more regulated, 
to strengthen and educate the muscular movements to co-ordinated 
ends. 

This is a period of growth, and requires exercise and food to 
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train and nourish the different parte of the body. In the absence of 
either of these, symmetrical growth of nerve or muscle cannot take 
place. 

(6) Youth. — In the period of youth the same remark applies, 
and the twenty-four hours of the "day" may be thus apportioned in 
ordinary cases : — 

Sleep, 8-9 hours; meals and rest, 3-4 hours; exercise, 11-12 
hours, half to mental and half to bodily exercise, the mental alter- 
nating with the bodily, and neither prolonged beyond two hours 
at a time. 

This allotment refers to females as well as to males. For those 
engaged in manual labour, their work will generally be sufficient 
exercise. But in sedentary occupations, physical exercises should 
alternate with, precede, or succeed these occupations. 

As the bones, nerves, and muscles at this period are not yet 
mature, the exercise should not be sudden, rapid, violent, nor pro- 
longed; and intervals of rest are required. Too rapid running 
should especially be avoided, as this puts the heart and lungs to an 
undue strain. 

Sudden and violent, or too prolonged, exercise is dangerous, as it 
sends the blood too rapidly to the capillaries in the air-cells of the 
lungs, so as sometimes to lead to indigestion, or to haemorrhage. 

Walking is good exercise, as it employs most of the muscles of 
the frame at one time, except those of the upper parts of the body 
Swimming is still better, as this brings out the power of all the 
muscles. 

(c) Manhood. — In manhood, when growth has ceased, main- 
tenance has still to be kept up. Exercise is necessary to keep up 
the circulation in the organs, and to aid in the getting rid of the 
excretions from the lungs, skin, and bowels. 

For this purpose, three to four hours' exercise daily in the open 
air is required, and disinclination to take this should be overcome. 

But as age increases, greater care must be taken that the exercise 
is not violent, nor too prolonged. After more severe muscular work 
than usual, the diet should be light and digestible, as the nervous 
and digestive powers are then weaker. 

In all periods, the effect of alcohol on the lungs is to diminish the 
excretion of carbonic acid, and this will be most serious in its conse- 
quences when the lungs are called into greater exercise by great mus- 
cular effort. 

Whilst the exercise is being taken, or the work lasts, the lungs 
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should have free play, the movements of the chest being unimpeded 
by dress. But whilst the body should be lightly clad during the 
exercise, warm clothing should be resumed after it. This is neces- 
sary, that the body be not chilled by the too rapid cooling of the 
blood, whilst the perspiration still continues. 

(d) Old Age. — In old age exercise should be abundant, but 
little at a time, not severe nor prolonged, and alternated with rest 
and food. Gardening is especially suited to this period, as it must 
be done in the open air, and need not be overtaxing. 



D. EXERCISE— PKECAUTIONS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Excessive Exercise. — If the extent and character of the 
exercise be excessive, muscular exhaustion ensues. This is due to 
the want of oxygen, and to the accumulation in the muscular tissues 
of the products of waste. This is especially the case — 

(a) When only a limited group of muscles is exercised. 

(b) When the exercise is undergone by those unaccustomed to it. 
The heart and the blood-vessels are specially liable to injury from 

excessive exercise, in the form of — 
(a) Abnormal increase of the muscular tissues of the heart. 
(6) Enlargement of the aorta and other blood-vessels. 

(c) Rupture of the heart, under distension from too rapid and 
too great circulation due to exercise. 

In addition, sometimes rupture of the air-vessels of the lungs 
follows from increased respiration, due to excessive muscular exer- 
tion. 

2. Deficient Exercise. — If muscular exercise be deficient, re- 
verse evils follow : — 

(a) The muscles themselves, including the heart itself, lose bulk 
and force. 

(b) Carbonic acid accumulates in the body. 

(c) Digestion is impaired, and this is accompanied with feeble 
appetite. 

(d) The nervous system is weakened, and made irritable and ex- 
citable, leading to sleeplessness. 

3. Forms of Exercise. — The best forms of exercise are those 
which alternate the muscles employed at work, and those which 
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give harmonious development of muscular power. Among these 
are walking, swimming, rowing, playing at cricket and lawn tennis, 
siuging and reading aloud. 



E. EFFECTS OF EXERCISE. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. Oxidation of Tissue. — The general effects of exercise upon 
the muscles themselves are their oxidation, and the increase of the 
flow of blood to them for repair of waste thus produced. By this 
means force and heat exchange; and growth and bulk are increased, 
if there is a proper supply of digestible and nutritious food. 

2. Respiration. — At the same time respiration is increased; 
this may be measured by — 

(a) The quantity of air inspired. Thus, a man walking four or 
five miles an hour, takes in at his lungs five to seven times the 
quantity of air inspired when simply lying down. 

(b) By the carbonic acid expired; exercise necessitates a supply of 
fatty or other carbonaceous foods, to furnish the carbon required, 
with the oxygen of the air, for this excretion from the lungs. 

Correspondent with (a) and (b) are the increase of the breathing 
power of the lungs, and of the capacity of the chest, under the in- 
creased action of the respiratory apparatus. 

3. Action of the Skin. — The action of the skin is also pro- 
moted by exercise. The blood is brought, under increased circula- 
tion, to the surface of the body. The vapour passes off through the 
pores of the skin, with the effect of reducing the raised heat of the 
body. Local temperature is made more equable at the same time,, 
so that chilblains are frequently cured by taking abundant walking 
exercise. 

4. The Heart. — The action of the heart and arteries rises with 
the rate and intensity of the exercise, as may be measured by the 
pulse. 

5. Digestion. — Digestion is promoted by muscular exertion, if 
this be not too violent nor prolonged, and if a sufficient interval of 
rest before and after taking food is allowed. This is accompanied by 
a larger excretion of urea, due, under exercise, to the oxidation and 
excretion through the kidneys, of the nitrogenous elements of the 
wasted tissues, and of the used-up food products in the blood. 
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6. Meaning of Exercise. — Properly speaking, exercise should 
refer to the performance of any and all of the functions of the body, 
voluntary and involuntary. But the term is generally used as 
limited to the work of the voluntary muscles of the body. But 
these are intimately connected in their function with the work of 
the involuntary muscles of the heart in circulation, and of the 
respiratory apparatus. To some extent, also, the contraction of the 
intestines, by which food is passed on, is increased by exercise of the 
voluntary muscles. 

NOTES OF A LESSON ON EXERCISE. 



Matter. 



Method. 



I. What it is. 

Mental and Muscular work, the 
former through the nervous 
system. In both cases the work 
implies waste, and this implies re- 
pair by food. The opposite state is 
that of rest, with which work must 
alternate. 



II. Benefits of Exercise (mus- 
cular). 

(1) Uses up old, and builds up 
new, tissue. The new replaces old, 
and is of higher organization and 
value in function. 

(2) Chech waste of muscular tis- 
sue due to inaction. 

(3) Increases the circulation. If 
too severe this may lead to disten- 
sion of blood-vessels, and of heart. 

(4) Increases respiration. 
This is connected with — 

(a) Greater waste of used-up 
muscle. 

(b) Consequent greater need of 
getting rid of this waste through 
oxidation at the lungs by respira- 
tion. 

(5) If judiciously employed it 
strengthens the heart and lungs. 

(6) It assists the liver and skin 
in getting rid of excretions. 

(7) It increases body temperature 
when needed in cold weather. 

(8) It promotes the growth of 
bones, )ierves, as well as muscle. 



Inquire from class what different binds 
of work are done by the mind and body. 
Point out that fatigue follows from both, 
especially if the exercise be — 

(1) Severe. 

(2) Prolonged. 

(3) Continuous. 



(1-2) Point out to class that the muscle 
which is not used becomes atrophied, as 
in paralysis, &c. Contrast this with results 
of "training." Illustrate by arm of black- 
smith, &c. 

(3) The heart's action is increased, lead- 
ing to greater flow of blood into and out 
of it. 

(4) Refer to quick breathina after rapid 
running, lifting heavy weights, rowing, 
&c. 

Show how all the essential functions of 
life (respiration, circulation, and digestion) 
are intimately interdependent. 



(5) This follows, within limits, from (1) 
and (2). 

(6) Illustrate by indigestion suffered by 
people of sedentary habit, and absence of 
this in rural labourers, navvies, &c. 

(7) Refer to cabman's way of wanning 
himself by beating hands against breast, 
stamping of feet, &c. 

(8) Point out that man is made to icork, 
and that when he does so, the working 
instrument is thereby improved. 
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Notes of a Lesson on Exercise. — Continued. 



Matter. 



(9) It harden* the body against 
fatigue, chills, changes of weather, 
&c. It makes soldiers "fit," for 
prolonged and severe tasks in 
marching, campaigning, &c. 



III. Conditions favourable to 
Exercise. 

(1) The air breathed under in- 
creased respiration must be pare. 

(2) The exercise must employ 
all or many of the muscles, to lead 
up to harmonious, symmetrical de- 
velopment. It must not be mono- 
tonous, but varied. 

(3) It must not be too severe, pro- 
longed, or continuous, especially in 
case of mental exercise, and with 
the young. 

(4) It must be intercalated with 
rest. 

(5) It must be maintained by 
increased supplies of food, includ- 
ing air. 

(6) It must not suddenly cease in 
cold weather, inducing a chill after 
copious perspiration. 

(7) It should be in accordance 
with the usual habits of the user. 
A man of sedentary habits should 
not violently exercise himself in 
gardening, &c. Otherwise he per- 
spires too freely, and is in danger 
of becoming chilled. His heart 
also beats too rapidly under the un- 
usual strain, and this may lead to 
collapse. 



IV. Varies with Age. 

The amount and character of ex- 
ercise should vary with age. 

(1) In childhood. Here the 
movements should be free and un- 
restrained, little hampered by 
dress and conventionality, to secure 
symmetrical growth and develop- 
ment. 

(2) Youth. Here the exercise 
should be more regular and more 
sustained. Mental exercise and 
bodily exercise should have about 
equal time, the two occupying 



Method. 



(9) Illustrate by general good health en- 
joyed by working men, notwithstanding 
coarse food, poor lodging, and want of re- 
laxation. Refer to Nile Expedition, and 
the "fit" condition of the campaigners in 
it. 



(1) In these items the reverse side will 
give unfavourable conditions and results. 

(2) liefer to lopsided conditions brought 
on by working only one set of muscles, in the 
subdivision of labour, e.g. weak legs of 
tailors sitting on bench, &c. &c. 

(3), (4), (5) Refer to the necessity of 
alternations of rest with exercise. 

Illustrate by reference to a machine be- 
coming disabled by ivear and tear. 

Food repairs this in the body when 
accompanied by rest. 

The truest economy is to make haste 
slowly, and to spread work over a longer 
period of time. 

(6) Increased exercise induces increased 
heat; this is accompanied by increased 
excretion from skin by perspiration. 

(7) Illustrate by referring to a racer or 
hunter set to draw heavy loads, and a cart 
horse to run quickly, and the results that 
would ensue. 

Let class note that a rural labourer will 
dig from 6 o'clock a.m. to 6 p.m. and be 
fresh again next morning. A townsman 
would be " used up " with one such day's 
toil. 



Get from the children the four ages of 
man. Recite Shakespere's seven ages. 

(1) Illustrate by gambols of children at 
play, — the free movement of arms and legs, 
and the muscular development of these in 
consequence. 



(2) More restraint is now necessary for 
discipline and power of co-ordinated control 
of groups of muscles. 

The brains also require exercise for de- 
velopment as well as the muscles. - 



RULES OF HEALTH — REST. 



403 



Notes op a Lesson on Exercise. — Continued. 



Matter. 



about 12 out of the 24 hours, the 
one intercalated with the other at 
intervals of 2 hours. 

(3) In manliood about 3 to 4 
hours per diem should be spent in 
bodily exercise, to promote excre- 
tions of lungs, kidneys, and skin. 
Manual labour must be reckoned 
as exercise. 

(4) In old age exercise should be 
taken in frequent but small doses. 
It should be mostly in the open 
air, and the weather should be 
closely regarded. 



Method. 



Alternation of mental and muscular work 
will be the change of work that is rest. 

(3) Women especially need exercise, as 
men generally find it in work. Walking, 
dancing, &c, are good examples of what 
is desirable for women and girls. 



(4) Point out to class that there is little 
ivorky and therefore little waste, in old age, 
and therefore little need of increased excre- 
tion through increased exercise. 



F. KULES FOE HEALTH— REST. 



SPECIAL INFORMATION FOR THE TEACHER. 

1. Need for Best. — The body is not meant to be always at 
work. Another rule of health, so far as the person is concerned, is 
to let exercise be followed by rest. This is the correlative to exer- 
cise, and is implied by it. 

2. Function is Intermittent. — It is to be noted that every 
physiological function implies waste of tissue. This waste can only 
be repaired by food. The repair also demands time. This means 
that the function is intermittent, and has pauses in it. 

Thus, a muscle does not work all together. The muscular fibres 
take up the work intermittently, to give others time for rest. Even 
the heart itself, that works by night and by day, has yet pauses be- 
tween its contractions. 

This rest must be mental as well as bodily, and of the two the 
mental rest is the more imperative. 

3. Sleep. — We get most of what we require in this connection in 
sleep. But not even all the waking hours must be used up in 
work; or, not only will sleep be insufficient, but we shall not be able 
to sleep. 

Rest does not imply total inaction. Indeed, with the mind there 
is no total inaction in waking hours. It means change of work 
rather than doing nothing. That is, one part of the body should be 
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told off to lie by, while its place in work is taken by another that 
has already lain by. 

Chiefly this interchange should be between the mental and mus- 
cular. The student should go into the garden and dig ; the labourer 
should sit down and chat. Or, mathematical study should give place 
to music, drawing, language, or science; while work by the hands 
should be replaced by that of the feet. 

There should also be rest from worry, anxiety, dominant 
thoughts, hurry, flurry, and nervous excitement. It is not work, 
but worry, that kills. The soothing influences of religion are the 
most effective. The Sabbath-day is necessary not only as a day 
for ceasing from toil, but from earthly cares as well. 

4. Amount of Sleep. — The amount of sleep required varies 
with age; infants and old people needing most; and with the 
amount of work previously done ; the heavy sleep of the tired worker 
being more refreshing and recruiting than the light sleep of the light 
worker. 

Sleeplessness is most common among persons of a sedentary 
habit. These should take more exercise in the open air than 
others, to get rid of this distressing complaint, but avoid using drugs 
for this purpose. These would only form a habit demanding their 
more frequent and more liberal employment. 

The feet should be warmed before going to bed in cold weather, 
and with a weak circulation bed-socks should be worn. Coffee 
should be avoided by most on retiring, and tea by a good many. 
Personal experience is the only test of the necessity of this. 



131. MANAGEMENT OF THE STCK-EOOM. 

GENERAL INFORMATION FOR THE TEACHER. 

1. Treatment of the Sick.— When the sick are becoming 
convalescent, we note, as a first sign of this, the feeling of hunger 
and desire for food, with a healthy, instead of a spurious or diseased, 
taste for edible things. 

We need be very careful then, not to give too much food at one 
time. Otherwise, the impoverished or poisoned flow at the stomach 
walls will not allow regular digestion, and diarrhoea and relapse 
may be brought on. 

The food should be light, such as milk and fish diets, starchy foods, 
soups and batter, which can be readily digested and absorbed. 
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2. Quietness. — The patients should always be kept quiet, and 
indulged in sleep, to give rest and tone to the 'weakened nervous 
system. 

3. Kept from Cold. — They should also be guarded against 
cold and damp, as the skin is active and perspiring, and very liable 
to chill. 

4. Exercise. — Exercise, as well as food, should be taken only 
gradually and in increasing quantities. 

The exercise should at first be limited to the room, then to the 
house; and when the body is a little hardened thereby, the warmest 
part of the day out-doors should be ventured on for out-door exer- 
cise in the sun. 

5. Light. — A plant grown in absence of light becomes white 
instead of green ; and human beings, for lack of light, become pale 
and languid. Dark rooms are musty and close, though no one lives 
in them. 

The sick patient should be able to see, without effort, sky and 
sunlight from his bed if possible. The light should fall crossways 
on the bed ; if the bed face the window, the light falls directly on 
the patient's eyes. In some diseases of the brain and eye a subdued 
light is necessary, but this is best secured by a dark blind, rather 
than by choosing a naturally dark room. Almost all patients take 
up their position facing the light, exactly as plants always make 
their way towards it. 

6. Temperature of the Sick-room.— This should vary with 
the patient's age and disease. The maximum is 65°-70° F. ; the 
minimum, 55° F. Age requires a high temperature, because the 
circulation is then slow, and the vital power less able to resist cold ; 
this is also required in croup and some chest diseases. The ordinary 
temperature is 60°, which should be maintained by a fire, and not 
by exclusion of fresh air. Sick-rooms are often allowed to become 
too cold in the early morning and too warm in the evening. The 
thermometer should be consulted ; the nurse, being always in the 
room, cannot judge without this. The invalid is likely to feel most 
chilly from 2 a.m. until sunrise, for it is then that the vital pro- 
cesses are lowest. Artificial warmth is then needful, such as a hot 
bottle to the feet, an extra covering, or a little hot milk or beef -tea. 

7. Preparation of Boom. — The room should be made clean 
and wholesome, and then kept so, that the patient may more 
rapidly recover in it. If it has not been used for some time, it is 
important to see that it is clean, airy, and dry. The walls should 
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be dusted, the floor and woodwork wiped with a cloth wrung out 
of hot water to which a little Condy's Fluid has been added ; but 
the floor should not be washed, if the patient is to be moved in 
immediately. A Are must be lighted, and the room heated to about 
60° F. If the chimney has not been used for some time, a lighted 
newspaper held a little way up will heat the air in the chimney, and 
create an up- draught. 

All useless articles of furniture should be removed, but the room 
should not look bare and comfortless. 

8. Keeping the Room Clean. — If the invalid and the family 
have to occupy the same room, scrupulous cleanliness, tidiness, and 
the removal of all unnecessary furniture, are still more needed. The 
carpets should be in strips, and taken up and shaken in the fresh 
air every day. The floor should be cleansed by dipping a coarse 
cloth in water, wringing it out, and fitting it over an ordinary long 
broom, which can be used as a mop, and passed over the floor and 
under the bed. When dirty, the cloth is dipped in the water and 
wrung out again. This method answers when the floor is covered 
with carpet (which is, however, objectionable), as it prevents the 
dust from flying about. A little disinfectant (such as Sanitas) in 
the water is refreshing. 

When there is much dust the furniture and mantel-piece should 
be wiped with a damp cloth, and rubbed with a dry duster. 



MANAGEMENT OF THE SICK-ROOM (Special). 

1. Habits. — Habits of cleanliness and order are necessary in 
the management of a sick-room. Dirt may not only retard the re- 
covery of the patient, but in some cases may further the spread of 
disease. In all cases, dirt in a sick-room is a source of discom- 
fort, both to the nurse and to the patient. Do not leave dirty clothes 
in the sick-room; let them be taken away and washed as soon as 
possible. 

2. Fevers. — In cases of fever, the clothes worn by the patient, 
and his bed-clothes, when taken off, should at once be put into a tub 
of cold water, to which should be added a small quantity of Condy's 
disinfecting fluid, or carbolic acid. 

They should never be sent away to be washed, as sending about 
infected clothes is a frightful source of the spread of fever, 
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3. Vessels. —Do not leave dirty cups, plates, &c., in the patient's 
room. In fever cases, they should at once be put into water, after 
the patient has done with them, and no one else should use them. 

4. Food. — Do not leave food in the room. This would take 
away the patient's appetite, and the food would quickly spoil by 
being kept in the impure air. In fever cases, infection would spread 
from this cause. The food that has been left in the room, if eaten 
by healthy persons, would probably give them fever. 

Milk especially is an active agent in spreading fever. It has the 
power of absorbing infectious germs and increasing their number, so 
that it may be said to be a kind of leaven of infection, when it has 
been left in the room of a fever patient. 

5. Fresh Air. — This is a necessary of life, specially to those who 
are ill. It is useless to expect a patient to recover who is kept in a 
hot, close room, breathing over and over again the impure air that 
would make a healthy person faint. Patients kept in this state have 
no appetite nor vigour. These must have pure air in the sick- 
room. There must be two openings, one to let the fresh air come in, 
and the other for the impure air to go out from ; such as a window 
that is open top and bottom, or an open chimney and door. 

A fire helps to make a current of air in the room. 

Though we must have fresh air passing through the room, we 
must not let the patient lie in a draught; we can easily prevent that 
with a little care. 

6. Overcrowding. —If possible, do not let any one sleep in the 
same room with a sick patient ; it would be bad for both. Over- 
crowding in bed-rooms is very bad for healthy persons. They have 
not enough fresh air to breathe, and so must use over again the air 
that has already been into the lungs of others. Then they waken in 
the morning feeling heavy and unrefreshed. Seeing that this is bad 
for the healthy, it must be much worse for those that are ill. 

7. Rest. — Patients must have as much rest as possible, both in 
mind and body. The mind and body are so closely connected, that 
the body cannot be restored to complete health whilst the mind is 
troubled and restless. 

8. Worry. — Do not argue with sick persons. 

Do not always be asking them what they will have to eat, and 
how they are. 

Do not let friends and neighbours stand round the bed looking at 
the patient, 
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Be kind and sympathizing, and try to do what the patient wishes, 
without troubling him or her by questions and inquiries. 

Do not whisper, but speak in a clear and natural voice. 

Do not talk about the patient, either in the room or just outside 
the door ; nothing is more aggravating and likely to do harm to the 
patient. 

Do not steal about on tip-toe ; be quiet, but natural. 

9. Garments, &c. — In fever cases, do not let any woollen 
materials remain in the room. Infection clings to these, and they 
cannot be so readily washed as linens and calicoes. 

Take away any bed-curtains, carpets, or vallances, for the same 
reason ; but, of course, curtains are necessary to shield a patient from 
too much light. 

In nursing any one suffering from illness, particularly fever, it is 
best to wear a clean, neat, washing dress. 



MANAGEMENT OF THE SICK-ROOM 
THE BED AND BEDDING. 

1. The Bed and Bed-clothes. — An iron bedstead is the 
cleanest and best. A narrow bed, 3 feet or 3| feet wide, is the 
most convenient for nursing. A nurse has much less power over 
a patient in a wide bed, because raising up an invalid's head, re- 
arranging the pillows, &c. &c, must be done at arm's-length, or else 
the nurse must kneel on the bed at the risk of shaking the patient. 

Curtains and vallances are objectionable. A feather-bed is very 
unhealthy ; the invalid sinks into it, and in long-standing cases it 
becomes damp and lumpy. An evenly-packed straw or chaff mattress 
is recommended. When soiled, the cover can be emptied, washed, 
and re-filled at little expense. A very good mattress is made from 
an upper layer of horse-hair and a lower one of some kind of coir ; 
this is sufficient without a palliasse. Mattresses should never be 
piled up on the bedstead. (1) This is unhealthy; (2) it prevents 
the invalid easily reaching anything; (3) it causes extra fatigue in 
getting into and out of bed. The bed-clothes should be light, yet 
warm. Sheets are better than blankets next the skin, except in 
cases of severe rheumatism. When blankets become damp they act 
like a poultice, and may cause bed-sores. The under blanket should 
tuck in on both sides to prevent wrinkles. The weight of clothes 
on the chest should be light. A heavy cotton quilt is unhealthy ; it 
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keeps in the perspiration. A clean sheet is a light and convenient 
substitute, and when the sheets are changed it is used to replace 
the upper one; or a coloured woollen covering of light weight can 
be used) 

The feet should be kept warm. 

Every opportunity should be taken to air the bedding and bed- 
clothes, which have always more or less dampness in them. 

2. The Draw-sheet. — A draw-sheet is used to keep the under 
sheet clean. It is folded to reach from just below the shoulders to 
the knees. A square yard of mackintosh is a great protection, and 
should be placed under the draw-sheet. In emergency, two folds of 
strong brown paper are a fair substitute for mackintosh ; or an old 
oil-cloth table-cover placed under the draw-sheet will answer. 

Do not allow the mattress to become damp and spoiled before 
applying protection. The draw-sheet should be kept free from 
wrinkles, as these cause bed-sores. 

3. The Pillows. — The pillows should be arranged so as most 
comfortably to support the patient's head without throwing the 
head forward on the chest, as is done if the pillows are piled on each 
other, so that the lungs cannot expand freely, and breathing is made 
most difficult. The lower part of the back, as well as the shoulders, 
need support. The placing of pillows must vary with the figure of 
the patient, who generally places himself in the easiest position. If 
he is feverish, it refreshes him if the nurse occasionally shakes the 
pillows, but not the bed, placing the cool side upwards. 

4. Making the Bed. — When the patient can sit up for a few 
hours, the bed can be made in the ordinary way, but the bedding 
and clothes must be well aired. If he can sit up for only a few 
minutes, he should be wrapped in a blanket, and a footstool placed 
under the feet, which must never rest on the floor. Sometimes a 
foot- warmer is advisable. The patient should be spared all unneces- 
sary fatigue. 

5. Changing Sheets from the Side (These processes should 
be illustrated by means of doll and bedding). — When the invalid 
cannot get out of bed, two persons, one on either side of the bed, 
should remove the pillows and the top bed-clothes, except the sheet 
and blanket ; then loosen the clothes all round the bed, gently turn 
the patient on one side, and let the assistant support him if necessary. 
Roll up the under sheet close to the patient's back, and place the 
clean sheet loosely rolled parallel with the roll of the soiled one. 
Tuck in the clean sheet, and gently turn the patient on his back 
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so that he crosses the roll. The assistant will then draw away the 
soiled sheet, and arrange the clean one, tucking it in. The bolster 
should have a bolster-slip. 

6. Changing Sheets from the Head Downwards.— If 
the patient cannot be turned from side to side (as when limbs are 
fractured), the under sheet is removed by rolling from the head to 
the feet; one person on each side the bed. The soiled sheet is 
loosened and rolled, the clean one arranged at the top of the bed, 
the rest of it being rolled and placed parallel with the soiled sheet. 
The patient's shoulders are raised, the soiled sheet rolled up, the 
clean one unrolled. Then the hips are raised, and finally the feet, 
the two sheets being worked downwards — the soiled one removed, 
and the clean one tucked in at the end of the bed. A draw-sheet 
is generally removed with the soiled under sheet, a clean one being 
substituted with the clean under sheet. The same method is used 
when the draw-sheet only is changed. Keep the patient covered. 

7. To Change the Upper Sheet.— The patient is covered 
with a sheet and blanket, which must be loosened. The clean upper 
sheet is laid on these, with a blanket over it ; one person holding 
the upper and lower corners of the clean sheet and upper blanket, 
whilst the one on the opposite side of the bed draws away the soiled 
sheet with its blanket from beneath. The patient is thus not left 
without a blanket The rest of the clothes are then replaced. 

8. Precautions. — We must not unnecessarily cover the patient's 
face with bed-clothes. If the blankets are long, they are tucked in 
at the bottom rather than folded over the chest, which must not 
have to lift a heavy weight at each respiration. The sheets or 
blankets must not be shaken over the bed, but away from it. All 
crumbs must be removed from the bed. All bed and body linen 
must be well aired l)efore use. It is often necessary to give the 
exhausted patient a little food after changing sheets. We must 
always place a hot- water bottle under the sheet and blanket. Special 
care is needed with paralytic patients. 

9. Washing. — The need for cleanliness in sickness is imperative, 
and must be impressed on the class. All articles required should 
be ready before commencing to wash the patient, so as not to inter- 
rupt the process for want of a towel, sponge, &c. Only that part to 
be then washed should be uncovered, and a warm dry towel should 
be slipped under the part, to keep the bed-clothes and night-dress 
dry. 

The whole body should be washed once a week. Special attention 
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should be paid to the arm-pits, flexures of the thighs, spaces between 
the fingers and toes, and about the joints. The back must be well 
washed every day, to prevent bed-sores, and dusted with starch or 
zinc powder, and if there is any tendency to redness, methylated 
spirit applied once or twice a day is of great benefit. A flannel 
is better for cleansing the pores of the skin than a sponge. 

If the patient is unable to clean his teeth, a small mop of clean 
linen or rag, wrapped round a stick, can be used by the nurse. A 
few drops of Condy's Fluid, or Sanitas, in the water cleanses the 
mouth. The time for washing depends on the state of the patient ; 
many like their hands and face washed before breakfast. Fever 
patients should be sponged several times a day, quietly and without 
fuss. This often induces sleep in restless patients. 

The hair should be kept clean and well brushed, a towel or wrap- 
per being placed so as to prevent hairs falling on the bed. 

10. Changing Body-linen. — This is often done while washing. 
There is very little risk of cold, with due precautions, and great 
comfort ensues. All body-linen should be well aired and warmed, 
and if taken off for a few minutes only it should be well dried before 
being replaced, as it becomes damp and unwholesome from perspira- 
tion. It is very refreshing if one set of linen be used at night and 
another in the day. In changing the night-dress slip out the patient's 
arms from his bed-gown, then pass the fresh gown over his head, 
and pull it down over him, while the assistant brings the soiled 
garment over the feet. If he is very ill — and in some cases of 
fracture — the night-dress is cut up the middle in front, with tapes 
to fasten it. One arm is very gently removed from the soiled gown, 
the sleeve of the clean gown at once slipped on, then the soiled gown 
pushed carefully under the shoulder, bringing the clean one in the 
same direction. Slip the other soiled sleeve off, and carefully draw 
on the clean one. Tie the tapes. 

If a flannel vest is worn, it also must be slit, and the sleeves of 
the clean vest placed in those of the bed-gown, so that one putting- 
on may serve for the two garments. 

A screen protects from draughts when changing linen. 

When undressing a patient with an injured limb x the night-dress 
is removed from the sound side first ; when dressing, the reverse 
occurs. Put the injured arm first into the sleeve. 

11. Bed-sores are caused by pressure, uncleanliness, wrinkles in 
the under sheet and blanket, crumbs in the bed, moisture; and, in 
some diseases, as paralysis, by lack of nutrition of the part. Every 
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precaution must be taken to prevent them, by keeping the patient 
dry and clean, and when lying long in one position, not waiting for 
redness on the skin to appear before taking precautions. Friction 
is excellent. Spirit can be rubbed on before the skin is- broken; 
when broken, it must only be rubbed around the affected part. 
The best way of applying (starch or other) powder and spirit, where 
there is a tendency to bed-sores, is to moisten cotton-wool with 
spirit, dip this into the powder, and rub it on. If a bed-sore is 
broken, the doctor will advise what to do. Water pillows relieve 
pressure in paralysis and dropsy, and small circular pillows with 
holes in the centre are useful in broken bed-sores. In large towns 
these can be hired cheaply. 

12. Bed-rests are a great support to weak patients sitting up. A 
chair turned upside down so that the back forms a slant, answers 
very well if made comfortable with pillows. A strong band of 
netting, fastened to the footboard and passed round the body, 
answers for a short time. Pulleys of rope, or roller towel, can be 
fastened to the foot of the bed by the two ends, for the patient to 
raise himself. 

13. Cradles. — A cradle removes the weight of the bed-clothes 
from an injured part A three-legged stool, or a band-box, can be 
used. In the latter the lid is placed on the bottom to strengthen it, 
then a hole is cut out of each side like the door of a dog's kennel. 
Sometimes a cork-screw is run through the clothes, the point pro- 
tected by a cork. The cork-screw is attached by a cord to a hook 
in the ceiling, and by it the clothes are sustained. 



132. SICK-ROOM REQUISITES. 

1. Poultices. — Heat is applied to relieve pain in illness in a dry 
or moist form. In a dry form it is generally used to induce per- 
spiration, as in a hot-air bath. Other dry applications are hot bricks, 
water-bottles, india-rubber bags, bran bags, &c. Moist heat is 
applied as poultices and fomentations. This softens the skin, and 
by lessening the tension and hardness of the tissues, if used at an 
early stage, cuts short inflammation. "When a poultice is applied 
later, it encourages discharge, clears the wound, and helps it to heal. 
In this case it should be not much larger than the wound, or the 
surrounding parts are irritated. It should be frequently changed. 
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A large poultice keeps warm for over two hours, a small one for a 
less period. It should always be renewed before becoming hard 
and dry. Linseed poultices are made on cotton-wool, flannel, or 
tow, a border being always left, which is turned back on the poultice. 
A knife dipped in hot water should be passed lightly over it the last 
thing, then it will not stick to the skin. If it does, it is not properly 
made. Poultices are covered with oiled silk, mackintosh, cotton- 
wool, or flannel. In severe pain they must be made very thin for 
the sake of lightness. When the poultice is removed, the parts 
poulticed are covered up warmly. A wound should be carefully 
washed and covered, and the poultice renewed as quickly as possible. 
It should, if possible, be made in the room, and carried folded to 
the bedside. It should be placed on the palm of the hand, the lower 
part placed against the patient, and then turned up into position. 
When taking off a poultice, begin at the top, and fold it inwards, 
rolling it up in one piece without breaking. 

A child's skin is very tender. A handkerchief or flannel should 
therefore be put between the poultice and skin, and after a short 
interval slipped away. A little oil spread over the surface helps the 
child to bear the poultice better. 

2. How to make a Linseed Poultice.— To have it as hot 
as possible scald out a basin and pour boiling water into it, accord- 
ing to the size of the poultice required. The linseed meal is sifted 
between the fingers, and well mixed with a knife dipped in boiling 
water; when it cuts clean it can be spread on tow or cotton-wool. 
If it must be carried from the kitchen to the bed-room, it is folded 
and placed between two hot plates, and covered with a cloth. 

3. Mustard and Linseed Poultice.— Here the water should 
be very hot, but not boiling, unless a very mild effect is desired. 
The efficacy of mustard as an outward application depends on a 
certain pungent oil in it, which is only formed when the mustard 
is softened. Boiling water prevents the oil being produced, or allows 
the production of only a small quantity. 

The proportion of the meal and mustard, or the requisite strength, 
is told by the doctor ; then proceed as in making a linseed poultice, 
only mixing the mustard first with hot water, and then adding the 
meal. 

4. Fomentations are made with flannel or blanketing folded 
several times and wrung out in boiling water. Place a strong 
wringer of towelling over a basin. Put the folded flannel on the 
wringer, pour over boiling water, and wring dry by turning the 
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towel opposite ways. Lightly shake the flannel, cover it with oiled 
silk, and apply. 

Fomentations are sometimes medicated by the use of poppy heads, 
or other soothing applications. They are light, but do not keep hot 
so long as poultices. 

5. Convalescents. — Patients leaving their beds need great care 
against risk of chill, over-exertion from sitting too long, and from 
visitors (the room should be kept as quiet as possible). A screen is 
a safeguard at first in sitting up. 

6. Administration of Food and Medicine.— These must 
be given strictly according to the doctor's orders. Punctuality is 
most necessary. All medicines must be measured in a medicine 
glass. 

7. Cheap Substitutes in the Sick-room— A piece of wood 
for a poker. An old glove for tongs. A small, old china teapot 
for a feeding-cup. A screen may be made out of a clothes-horse 
suitably covered. Two folds of strong brown paper for mackintosh. 
A new tin pepper-box for sprinkling powder. A roller towel or 
strong cord, attached to the end of the bed, for the patient to raise 
himself. A chair or a broad band of netting for a bed-rest A 
jam-pot for a spittoon, to be lined with newspaper neatly folded ; 
this is emptied by removing the paper and substituting clean paper. 
A dust-pan, with a flannel on the edge, makes a good slipper bed- 
pan. A stool, or band-box, for a cradle. For a bronchitis kettle, 
fit long tin " pea-shooters " one inside the other, until the required 
length is obtained. This long tube is fitted into an ordinary kettle 
spout. A strong brown-paper spout lasts for some little time. A 
bronchitis kettle should be only half-filled. When a moist atmos- 
phere is quickly required, wet clothes hung before the fire will 
supply it for a short time. 



133. MISS NIGHTINGALE'S RULES. 

SPECIAL INFORMATION FOR THE TEACHER. 

Miss Nightingale has graphically called attention to the following 
points in the management of the sick-room : — 

(1) A nurse should never fidget her patient by the rustling of a 
silk dress, or the creaking of shoes or starched petticoats, by the 
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rattling of keys, or doors, or throwing thiiigs down, whispering, 
creeping about on tip-toe, &c. 

(2) She should never be in a hurry or flurry with a patient; and 
should give him all her attention when attending to him at all. 

(3) She should sit in view of the patient, and not on the side of 
the bed. 

(4) She should keep the sight and smell and thought of food 
away from the patient, until it is ready to be offered to him ; and the 
food should be exquisitely clean, appetizing, and well served. 

(5) Her main thought should be directed to the patient's pulse, 
the effect of his diet and medicine, and varying condition. But 
she should not "fuss" with the patient, or vex him by inquiring 
how he is progressing. 

(6) The air of the room should be kept quite sweet without sud- 
den draughts, the windows being always partly open. 

(7) There should be no carpet in the sick-room, but the floor 
should be rubbed down with a damp cloth, and dried by a stiff 
brush. 

(8) The patient's bed should be in the lightest part of the room, 
and the bedstead should be an iron one, without curtains, &c., and 
the patient should not be oppressed with too many bed-clothes. 

(9) The personal cleanliness of the patient should be strictly at- 
tended to, the skin being kept active by washing, a part only at a 
time. 

(10) Everything that will remove depression from the patient 
and induce cheerfulness, such as flowers, pleasant talk, &c, should 
be strictly attended to. 



134. FOOD FOR THE SICK (Special). 

1. Kinds of Food for the Sick. — Good cooking is most 
important to those who are ill, and to those who are not strong 
enough to digest ordinary food even if it is properly cooked. 

We must take care to find out the kind of food that is easiest to 
digest, and which the patient likes best; and cook it as well as we 
can, so as to give as much nourishment as possible, with the least 
trouble to the digestive organs. 

The food must be the best that we can get. "We should always 
taste milk before giving it to the patient, so that we may be sure 
that it is perfectly good. Bad or unsuitable food may often cause 
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the death of a patient who would otherwise recover. The doctor 
will advise the kind of food that is to be given; and we most try to 
carry out, as well as we can, what he orders. 

2. Change of Food. — The patient must have as much change 
of food as possible. We mast not go on with the same kind of food, 
however nourishing it may be, till he is disgusted with it, and will 
take it no more. 

3. Greasy and Sweet Poods.— We should never give any 
one who is ill, fat or greasy dishes. Fat is difficult for a healthy 
stomach to digest properly ; and, of course, it is much worse for a 
weak one. 

Sweet foods are also generally very distasteful to an invalid. 
Many persons who are fond of sweet things when they are well, 
cannot take them when they are ilL 

4. Smell of Food — If possible, we should not let a patient 
smell his food while it is being cooked, or he may be disgusted with 
it before it is brought to him. A little dish brought in as a sur- 
prise will often tempt a patient to eat who had no appetite before. 

5. Regular Meals. — We must bring the patient's food to him 
at regular times, and never let him wait for it. 

We must not talk to him about the food beforehand, and ask him 
what he will have, and when he will have it. That would trouble 
and vex him, and tend to take away his appetite. 

6. Dainty Dishes. — We should be careful to make the food of 
a sick person look as dainty and tempting as possible, and take care 
that everything is as nice and clean as it can be. 



135. SICK-ROOM COOKEEY. 

The following are the commonest articles in request in the sick- 
room. They have been recommended by the. best medical authori- 
ties, and put into large practice by experts in sick-nursing. 

1. Beef-tea. 

Ingredients: 

Cost. 

£ lb. of lean beef, . .'. ... ... ... ... 4 Jd. 

Half a pint of water, - 

4K 
In making beef-tea, we must try to get as much nourishment as 
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possible out of the meat. The best beef for beef-tea is that which is 
cut from the shoulder, as it is leaner, and contains more nourish- 
ment than the other parts. 

Free the beef from all fat and skin, mince it very finely, put it 
into a jar, pour half a pint of cold water on it, and let it stand for 
three-quarters of an hour. 

Then add a pinch of salt, and put on the lid of the jar, if it has one. 
If it has no lid, tie a cloth over it. Then cover the lid or cloth with 
a thick paste made of flour and water. This is to prevent any steam 
from coming out of the jar. 

Place the jar in a sauce-pan of boiling water that covers about 
three-quarters of the jar, and let the water boil for three-quarters of 
an hour. Take off very carefully any fat that is on the top of the 
beef-tea, pour the beef-tea into a basin, and it is then ready. 

Beef-tea made quickly. — The following is a recipe to make beef- 
tea when there is not time enough to make it in the way just given. 

Ingredients: 

Cost. 

J lb. of lean beef, 2\d. 

1 gill of water, 

Hd. 

Take away all fat and skin from the beef, and chop it very finely. 
Put the beef into a small sauce-pan, put on the lid, and place it on 
the fire. 

Stir it very often to prevent the meat from sticking to the bottom. 
Steam it in this manner for five minutes, then add one gill of cold 
water, stir well, and let it simmer gently for ten minutes. Strain 
it, and, if there is any fat on the top, remove it carefully. 

2. Irish Moss. 

Irish moss, or carrageen, is a kind of sea-weed, which contains a 
large quantity of vegetable jelly, and is a nourishing and agreeable 
food when properly prepared. 

It is collected on the sea-shore, washed, and dried. In the dried 
state it can be bought from any chemist, and is inexpensive. 

Ingredients: 

Cost. 

£ oz. of Irish moss, ... ... ... ... ... Id. 

1 pint of new milk, 2d. 

Sugar to taste, 

3d. 
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Soak the moss in cold water for ten or twelve hours, changing the 
water several times to take away any unpleasant taste. Then drain 
the moss, and pick away any impurities, or discoloured pieces. 

Put it into a small sauce-pan with one pint of milk. Let it come 
to the boil, then simmer it for a quarter of an hour till the moss is 
quite dissolved in the milk, stirring it all the time. Sweeten it to 
taste. 

The moss may be eaten hot, or it may be put into a mould which 
has previously been wetted with cold water, and turned out when it 
is cold. 

If we wish to flavour the moss, we boil a piece of lemon-rind with 
it, which should be taken out when we take the moss off the fire. 

3. Barley-water. 

This is a wholesome drink, and very useful to quench the thirst 
of feverish patients. 

Ingredients: 

1 table-spoonful of pearl barley. 

1 pint of water. 

A little lemon- juice, and sugar to taste. 

Put the barley into a sauce-pan with one pint of cold water, bring 
it to the boil, then strain it, as the first water is unwholesome. Add 
another pint of cold water to the barley, bring it to the boil, and let 
it simmer for half an hour. 

Strain it into a jug, add a few drops of lemon- juice and a little 
sugar, but do not make it too sweet. 

4. Arrowroot. 

Arrowroot is a very pure starch food. It is made from certain 
plants that grow in tropical countries. Arrowroot may be prepared 
either with milk or with water, as may be preferred. 

(a) Water Arrowroot. — Put on half a pint of water to boil in a 
sauce-pan. Mix a dessert-spoonful of arrowroot into a smooth thick 
paste with a little cold water. 

Add a little more cold water to thin it, then pour on the boiling 
water very gradually, stirring all the time. Return it to the sauce- 
pan, and boil it for one minute. Pour it into a basin, sweeten it to 
taste, and flavour it with a little orange — or lemon — juice. 

(b) Milk Arrowroot. — This is prepared in the same manner as 
water arrowroot, milk being used in the place of water. Orange — or 
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lemon — juice must not be added to arrowroot made with milk, as it 
would then curdle. 

5. Apple-water. 

This is an easily made and agreeable drink, which is very refresh- 
ing to feverish patients, as it is rather acid. 

Pare and slice two or three sharp apples, put them into a jug, and 
pour over them one pint of boiling water. Add sugar to taste; 
cover the jug, and let it stand till cool, then strain the apple-water. 



Ingredients: 



6. GrueL 

1 table-spoonful of oatmeal. 

1 pint of boiling water. 

2 table-spoonfuls of cold water. 
Sugar or salt. 

Mix the oatmeal smoothly with two table-spoonfuls of cold water. 
Then pour on the boiling water gradually, stirring it all the time. 
Put it into a small sauce-pan, bring it to the boil, and let it simmer 
for half an hour, stirring it very often to prevent it from burning, 
and to make it smooth. 

Serve it with sugar or salt. If the oatmeal is very coarse, the 
gruel should be strained. 



Ingredients: 



7. Rice-water. 

1 oz. of rice. 

A small piece of cinnamon. 
1 pint of cold water. 
Sugar to taste. 

Wash the rice well in cold water; drain away the water, and put 
the rice into a small sauce-pan with one pint of fresh cold water and 
about a quarter of an inch of cinnamon. Bring it to the boil, and 
let it simmer for an hour. Strain the rice-water into a jug, add 
sugar to taste, and leave it to cool. 

This drink is often recommended in cases of diarrhoea, but it 
must not be drunk whilst it is hot, as hot things are very bad for 
that complaint. 
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8. Boiled Custard. 

Ingredient*: 

Cost. 

£ pint of new milk, ... ... ... ... ... Id. 

■L "*%b) ••• ••• ... ... ... ... ... i- Cv. 

2d, 

Beat up a fresh egg into a basin, or large cup. Add the milk to it 
gradually, stirring all the time, and tie a clean paper or cloth over 
the basin. Place it in a sauce-pan partly full of boiling water, which 
of course must not reach to the top of the basin. Let the water boil 
gently round the custard till it is set ; if the water boil quickly the 
custard becomes full of holes, or " honey-combed." This will require 
about a quarter of an hour or twenty minutes. 

Serve the custard in the basin in which it is boiled, with some 
white sugar. 



136. COMMON AILMENTS AND THEIR REMEDIES. 

THE DISEASES OF INFANCY. 

1. Catching Cold. — The commonest source of injury to health 
in infants is catching cold. Their small bodies have a large surface 
in proportion to their cubic contents. They thus part with their 
internal heat, and are affected by external cold accordingly ; and are 
specially subject, therefore, to bronchitis. 

Causes of Colds: (1) Sudden lowering of the temperature of 
the blood, in chills. 

(2) Unequal and insufficient clothing, e.g. bare necks, arms, and 
knees. 

(3) Damp beds, clothes, and especially wet feet. 

(4) Sudden changes of temperature from heated to cold rooms. 

(5) Draughts. 

(6) Sitting long in vitiated air, then going out into colder air 
while the system is depressed, and when the power of resistance is 
lowered. 

2. Bad Food. — The next source of danger to infante arises from 
improper, or insufficient, food. Their proper food is milk, which 
alone contains all the substances they require, and these in the right 
proportions.' 
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(a) Mother's milk is the best, as cows milk has too little salts of 
milk and too much casein, and if used should be diluted with one- 
third of water. 

(b) Starch foods are highly improper for young infants, as they 
cannot digest them ; and they get rid of the burden only by vomit- 
ing and diarrhoea. The latter is also caused by unclean feeding- 
bottles, which contain bacteria. 

3. Rickets. — Another result of improper feeding of infants is 
rickets, a disease in which the bones, being deprived of their proper 
proportion of earthy matter, are not strong enough to support the 
weight of the body. This weakness is found in the wrist and ankles, 
and at the knuckles, but the effect of it most frequently seen is in 
bow legs. The disease frequently leads to curvature of the spine, 
" pigeon-breasts," and other deformities. 

4. Infectious Diseases. — Children also take from each other 
communicable fevers, such as small-pox, measles, whooping-cough, 
scarlet fever, and scarlatina. Sore throat in infants is frequently 
due to impure air from non-removal of insanitary matters in ash- 
pits, &c, and from foul air in dwellings, streets, and ill-ventilated 
school-rooms. 

1. Scarlet Fever. — Whenever a child complains of sore throat, 
is feverish, or the skin becomes the least red, it should at once be 
kept from school; and, as far as possible, isolated from the other 
members of the family. 

It is important that even in the mildest case a medical man 
should be consulted, that it may be at once ascertained whether it 
be scarlet fever or not. A mild attack may be followed by serious 
complications, such as dropsy, &c, and however slight the case may 
be, is capable of infecting others, who may then suffer from a 
severe form of the disease. 

Whenever a patient remains at home, he should be kept apart 
from the other members of the family. Children must not attend 
school from the infected house; and no other children should be 
allowed to enter the dwelling. 

After the fever has subsided, and the patient appears well, the 
most infectious period begins. The skin gradually peels off, either 
in small branny particles, or in larger pieces. Not until the last 
piece has come off from the hands and feet, is the patient safe to 
leave his room, and to come into contact with others. 

As this usually involves a period of 5 or 6 weeks, the child must 
be kept confined to the infected room. All infected articles of linen, 
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discharges, &c., should be placed in a vessel of water containing car- 
bolic acid, or other strong disinfectant. 

Plenty of fresh air should be admitted daily into the sick-room. 

During the process of desquamation, or peeling, the skin should be 
well rubbed with carbolized oiL 

Scarlet Fever Diagnosis (incubation period, 1 to 5 days). — On- 
set: symptoms — sore throat, shivering, fever, skin-heat, thirst, 
" strawberry " tongue, pink eruption second day. Infective through 
contact, excretions, and skin peeling, for three weeks after conva- 
lescence. Eesults to be feared: dropsy, kidney, ear, and brain 
mischief. 

2. Measles. — When measles is prevalent, we should carefully 
watch anything like the first symptoms of the disease. 

When a child becomes poorly and feverish, with a slight cough 
or sneezing, or its eyes become red and watery, as though suffer- 
ing from a chill, it should at once be kept from school. As far as 
practicable, it should also be kept apart from other children for the 
next three or four days, when, if it be measles, the rash will appear 
on the skin. The infection from measles is as active during the few 
days before the rash 'comes out,' as at any other time. 

When it is known that the child has measles, it should be kept 
warm in a room by itself, or with those children only who have 
already had the disease. 

Plenty of fresh air should be admitted to the chamber. All in- 
fected things — handkerchiefs, linen, &c., — should be disinfected and 
washed as early as possible. The towel, spouge, plates, spoons, 
cups, &c, used by the patient, should not be used by the other 
children in the house. 

On no account should a child who is thought to be suffering from 
measles be taken out of doors to a dispensary or druggist. Medical 
attendance should always be obtained at home. No children from 
other houses should be allowed to come into the infected house. 
For a period of three weeks after the rash has gone, the patient 
should not be allowed to play or mix with other children. During 
the same time it should not be allowed to attend any school or other 
place where numbers of children meet. 

Measles Symptoms, (incubation 10 to 14 days). —Onset: feverish, 
cold in head, chest-oppression, cough, mottled eruption fourth day. 
Infective convalescence, 14 days. Results : chest, eye, ear, or joint 
disease. 

3. Whooping-cough. — This is also highly contagious. It begins 
as a common cold and cough, the latter in paroxysms, and acquiring 
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a characteristic "whoop." The child violently expires air without 
inspiring any, until he seems on the point of suffocation; being 
apparently quite well between the paroxysms. 

If the child be old enough, and a paroxysm occur before the teacher 
has noticed that the patient is suffering, he should be made to stand 
up, or his head should be raised. The phlegm, when it comes with- 
in reach, should be removed, and the child should be sent home at 
once. 

4. Mumps. — This appears as a hard swelling under, and in front 
of, the ear, extending along the neck towards the chin, on one or 
both sides of the head. This is contagious, and when discovered the 
child should be kept at home. 

5. Chicken-pox. — This manifests itself in small pimples and 
vesicles, or elevations of the cuticle covering a fluid, which is gener- 
ally clear and colourless at first, but becomes afterwards whitish and 
opaque, or pearly. They appear on the neck and scalp, but not the 
face; and on the back, shoulders, and chest. The vesicles are 
distinct from each other, and the skin is red around their bases, 
looking like opaque glass beads. 

6. Small-pox. — This is far more serious than any of the pre- 
ceding. After three days of illness, which, however, would rarely 
escape the mother's attention, an eruption breaks out on the child, 
either of separate pimples or with these running into each other. 
The symptoms are so complicated, according to the varieties of the 
disease, and according as the child has been vaccinated or not, that 
on the least suspicion the child should be removed home. 

The pustules in small-pox have a depression in the centre, which 
should alarm the teacher as to its nature. 

The period of incubation ranges from ten to sixteen days. The 
onset commences with fever, languor, shivering, headache, sickness 
and pain in back or loins. Small-pox is infective through skin and 
all other excretions and surroundings for three weeks. The results 
that are to be subsequently apprehended are pneumonia, ear-sup- 
puration, blindness, and facial disfigurement. 

7. Ringworm. — This is produced by contagion, occurring in 
small oval patches of scurf with the hairs broken, on the head ; or 
on the body, in slightly raised scurfy patches. 

In the former case, all the hair should be shaved off the head and 
the medical man called in, as it is extremely difficult to cure on 
the scalp. 

8. Itch. — This is also contagious, and is commonly found between 
the fingers and toes, but may break out on any part of the body. 
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The teacher will detect it as a small pimple or vesicle on the hands, 
with a minute raised line running from the pimple, with a little 
opaque speck at the end of the line. The child affected should be 
sent home at once. 

5. Diarrhoea. Causes : (1) Eating unripe fruit and decaying 
food. The stomach thereby is irritated by the offensive food, and 
endeavours to rid itself by purging and vomiting. 

(2) Contamination of water, especially with matter from diar- 
rhoetic patients. 

(3) Decomposing vegetable matter, and bad drainage, will also 
often cause diarrhoea. 

It occurs most commonly in summer, as all circumstances (heat, 
abundance of unripe and unsound fruit, &c.,) are then favourable to 
its spread. 

In the case of children it is frequently fatal. 



137. ACCIDENTS. 

(a) Cut Finger. 

Wash in warm water if dirt or glass be in the wound, and bind 
up in the blood with a rag. If the bleeding be excessive, sponge 
with cold water to reduce it. 

(6) Bruise. Continually smear the part with fresh butter, or 
olive-oil, for an hour or two. 

(c) Stunning. If the child has fallen on his head and been 
stunned, he will in most cases recover soon. If he is sick, a doctor 
should be at once sent for ; meantime his neck-tie should be loosed, 
and he should lie flat on his back while cold water is sprinkled on 
his face, and the windows thrown open to give him air. 

(d) Clothes on Fire. Throw the child down on the floor and roll 
him on it, and, if possible, wrap him in a door-mat, or any thick or 
woollen garment. 

(e) Scald or Burn. Thickly apply flour over the injured part, 
and wrap it up from the air in a bandage or strips of old linen. If 
cotton-wool is at hand, wrap this round and over the wound several 
inches thick, and keep it there for some days; or the two may be 
used together, the cotton-wool outside of the flour. 

(/) Foreign Substances in the Eye. Hold down the lower lid 
with the forefinger of the left hand, and remove the intruder with 
a small tightly folded paper spill. If it be lime that is the cause 
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of offence, do as before, and then bathe the eye with vinegar and 
water for a quarter of an hour, and afterwards with warm water. 
Above all do not lose your head, or precious time in promptly 
attempting to remove the foreign substance. 

(g) Foreign Substances in the Ear. Lay the head down, with 
the affected ear undermost, and smite the upper ear smartly with 
the flat of the hand to force the intruder out of the other ear ; but 
do not attempt to extract it by poking about for it. 



138. CATCHING COLD AND ITS EESULTS. 

SPECIAL INFORMATION FOR THE TEACHER. 

1. How Caught. — (a) A cold is most commonly due to coming 
out of a hot room, when we have been thrown into a perspiration, 
and passing suddenly into cold air before we have had time to 
gradually cool down. 

(b) It is also caught when we have not taken the precaution to 
don an outer extra garment on our exit. This is frequently 
accelerated by the underclothing having become moistened by per- 
spiration, and so turned into a conductor to carry off the heat of the 
body. 

(c) In addition, the foul and heated air from which we make our 
exit has been lowering the tone of the body whilst we were inhaling 
it. We are thereby the less able to resist cold when we come out 
of the warmer room. 

2. The Physiology of a Cold.— The blood, in the normal 
state, is evenly distributed through the blood-vessels. But when 
the skin is chilled, the blood is driven inwards, and causes over- 
straining of the vessels of the internal organs. The organ having 
the weakest blood-vessels will be the first to suffer, and the disten- 
sion will be thus partially relieved. In some, the vessels of the 
lungs will be the weakest; in othsrs, those of the kidneys. 

Accordingly, bronchitis or inflammation of the kidneys, respec- 
tively, ensue from catching a cold. But every one probably has some 
vascular area weaker than the rest of the body. That is the reason 
why two persons may be exposed to precisely the same atmospheric 
conditions, and yet feel the effects of exposure in different parts of 

the body. 

(737) 2E 
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3. Consumption is the wasting away of special organs ; of the 
lungs generally. 

Causes: (1) Want of perfect ventilation. Air breathed over and 
over again causes the internal organs of the body to become inflamed 
and diseased. 

(2) Constitutional, or hereditary, tendency. This may often be 
counteracted and overcome by the exercise of watchful care. There 
are few families some members of which have not died of consump- 
tion, and yet the majority have escaped. 

Greater care should be taken against cold, damp, and imperfect 
ventilation, where there is this constitutional predisposition. 

(3) Colds, neglected, and followed by succeeding colds. All damp 
clothes should be clianged as soon as possible. When impossible, 
constant exercise should be kept up till the garments can be changed, 
so as to retain the heat of the body. Getting wet does not do half 
the harm that getting dry after wetting does. 

(4) Impure food. Food should be digestible and nourishing to 
all parts of the body. 

4. Sore Throats. 
Causes: (1) Damp feet. 

(2) Breathing impure air 

(3) Want of cleanliness in the house and surroundings. 



139. INFECTION. 



Attention to the following points specially applies to Scarlet 
Fever, Small-pox, Measles, Typhus, &c. 

A. To keep off Infection. 1. Drinking-water.— See that 
cisterns and water-butts are clean. Test contents to discover 
whether there be any pollution or organic taint in them. 

This is easily known, by adding to a tumblerful one or two drops 
of Condy's Fluid, which will give it a very faint pink hue. 

if after standing half an hour the pink colour has gone, or turned 
to a yellowish colour, the water is tainted, and cannot be used safely 
in the state in which it is. If, on the contrary, the pink hue main- 
tains itself, the water may be used with safety. 

But in every case, filtration is a very desirable precaution. That 
operation will be rendered still more efficacious against organic 
pollution, by adding to the water to be filtered enough of Condy's 
Fluid to give it a pink colour. 
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2. Drains. — If possible flush once a day with abundance of water 
containing some disinfectant. 

3. Sinks, Closets, and Urinals. — Scrub and cleanse with water 
impregnated with a disinfecting agent, and see that traps are in 
good order. 

4. House Ventilation. — Keep rooms and passages sweet by opening 
windows and doors for the admission of air. Fires with open windows 
greatly promote ventilation. The use of a weak disinfecting solution 
with the "spray producer" or "vaporizer" instrument, also enhances 
these effects. 

B. To prevent the Spread of Infection.— 5. The Sick- 
room. — We should without delay remove from the sick-room all 
curtains, carpets, books, and superfluous upholstery. 

As it is of the utmost importance to obtain for the patient the 
purest air available, the sick-room should be ventilated from the 
outside whenever the temperature admits of an open window. Care 
should be taken to prevent draughts. An old sheet or blanket, kept 
moist by sprinkling with dilute disinfecting fluid, such as Condy's, 
should be stretched like a curtain across the inside of the doorway, 
and the door only opened when necessary. We should also place 
beneath the bed, or in other convenient places, basins or dishes con- 
taining dilute fluid. 

6. Infected Clothing and Bedding. — On being removed from 
the patient, linen, &c., should be plunged into dilute fluid for 
twenty-four hours. After that, the linen can be boiled and washed 
in the usual manner in safety. Dresses of attendants on the sick 
should be of washing materials. Mattresses, and stuffs that cannot 
be washed, should be placed in an oven heated to 280° F., or exposed 
to the action of sunlight or a large fire. Instead of a pocket-handker- 
chief, let the patient use small pieces of rag, which should be after- 
wards burnt. 

7. Nurses and Attendants. — Woollen dresses are to be avoided, 
and the preference given to washing materials. Prevent contact as 
much as possible between attendants and the inmates of the house. 
After handling the sick, or things connected with them, let the nurse 
be careful immediately to wash her hands in water impregnated with 
a disinfectant. 

There should be isolation of the patient from all but the atten- 
dant, no person being allowed to visit a patient suffering from in- 
fectious or contagious diseases. 

Disinfection of all matters passed from the patient should be rigidly 
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carried out; in typhoid cases the stools should be buried in the garden, 
provided there is no drainage from it into sewers. 

No article of food should be allowed to remain in the room, or be 
eaten by others. Milk is especially dangerous as a nidus for infec- 
tion germs. 



SUMMARY OF LESSONS IN PART VI. 

FOODS-SIMPLE DISHES. 

I. Soups. — These include Carrot, Potato, and Variety Soups ; and Irish 
Stew. 

In all cases the basis of the soup is lean, juicy beef, or Stock. To the 
latter vegetables are added, including "potherbs" and condiments (pepper, 
<fec). They all undergo a long simmering in a closed sauce-pan. 

II. Fish. — These dishes include Baked Haddock, Fried Plaice, Boiled 
Cod, and Broiled Mackerel. It will be thus seen that fish may be cooked 
in many different ways. The important point in all the processes is 
to manage to keep the fish from becoming broken, either in the frying-pan, 
«fec, or in removing it from the cooking utensil. 

III. Joints. — These also are variously cooked by boiling, stewing, 
roasting, and baking. In all these operations (except stewing) the juices 
are kept in the joint by setting the albumen on the outside by application 
of great initial heat. The process is then completed with more moderate 
but prolonged heat. In boiling, we simmer a long time to make the meat 
tender. In roasting and baking, we choose the better parts of the animal. 
In stewing, we choose inferior joints, simmer gently and in a closed vessel, 
and for a prolonged time. 

IV. Vegetables. — All vegetables are put into cold water, and sim- 
mered for a long time to make them tender. 

Cabbages are not nourishing, and are indigestible; but contain salts 
necessary for purifying the blood, and for aperient uses. 

Carrots are rather more nourishing, but require long cooking. 

Turnips are comparatively nourishing, and digestible. 

Haricot-beans are very nourishing, and useful when green vegetables 
are not to be had. 

Potatoes may be boiled, steamed, baked, and fried. They are anti- 
scorbutic, heat- and fiesh-iormmg, readily stored, and can be used nearly all 
the year round. 

V. Puddings, Pastry, &C. — Among the most useful of these are 
Baked Bread, Yorkshire, Rice, Roly-poly, Tapioca, Plum, and Treacle Pud- 
dings : also Meat-pie, Pancakes, Cake, Corn- and Flour-Moulds. All these 
consist largely of starchy constituents, and must be cooked sufficiently to 
break up the starch-cells, and release the contents of these. This is gener- 
ally best done by boiling; but baking is also employed in the case of bread, 
pies, and pastry. They are all nourishing, and comparatively cheap: and 
eke out meat foods, and are especially useful for children. 
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VI. Miscellaneous Simple Dishes. — These include Tripe 
(which is nourishing, cheap, and digestible) ; Melted Butter (which is the 
foundation of many sauces) ; Boiled Rice (which is a substitute for vege- 
tables) ; Toad-in-the-Hole and Hot Pot (which give cheap agreeable dishes 
for a family* 

RULES FOR HEALTH. 

VII. The Health Of the House. — This has reference to pure 
air, water, and light; and to cleanliness, and absence of overcrowding. 

VIII. The Health Of the Person. — This depends largely on 
Food (which must be sufficient, wholesome, digestible, well-cooked, and sup- 
plied at regular times) ; Habits, especially avoidance of alcohol and tobacco; 
and Personal Cleanliness of the skin, hair, teeth, and bowels. 

IX. Exercise. — This is necessary to improve the Circulation, Res- 
piration, and the Muscular system. It should vary with age, both in 
character and amount. It should be carried on as far as possible in the 
open air. It should not become excessive, as this leads to exhaustion. 
If it be deficient, the muscular system becomes weakened, waste is not 
sufficiently eliminated, and the digestive and nervous functions are impaired. 

If it is properly maintained, the muscles are strengthened, the respira- 
tory functions are invigorated, the skin acts more freely, the heart is 
strengthened, the circulation is accelerated, and urea, &c, as waste products, 
more readily excreted. 

X. Rest. — All physiological function is intermittent, and requires 
rest and interchange. This is partly secured in sleep, and partly by change 
of work, especially by interchange of mental and bodily labour. 



MANAGEMENT OF THE SICK-ROOM. 

XI. Sickness. — A convalescent must be gradually brought back to 
old habits of eating and drinking, and of exercise. Patients must be care- 
fully guarded from noise and cold, and be liberally treated to light. The 
temperature of the sick-room should be pretty uniform, varying only 
with age and character of illness, ranging between 55° F. and 70°, most in 
age, with an average of 60°. 

The room should be well ventilated, clean, orderly, and cheerful. No 
worry should be allowed to penetrate to the patient, no irritating noises 
(from creaking or rustling garments) ; no food or dirty vessels or garments 
should be allowed to remain in the sick-chamber. 

XII. The Sick-bed. — The bedstead should be iron, and narrow, 
with no curtains or vallances. The bed should be a straw or chaff mattress 
(not a feather-bed) : the bed-clothes light and warm. 

A draw-sheet should be used to keep the under sheet clean; the pil- 
lows should be kept comfortable. The bed should be made when the patient 
can sit up for this ; when he cannot do so, sheets should be changed from 
the sides, or from the head downwards, according to the condition of the 
patient. 

All the bed-linen must be well aired. 

The patient must be washed as frequently as necessary and possible. 
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His body-linen must be changed likewise. 

Bed-sores should be prevented, or alleviated, by keeping the patient dry 
and clean, changing his posture in lying in chronic cases, and by use of 
friction with spirit and starch powder, water-pillows, &c, in other cases. 

Bed-rests may be improvised out of a chair, netting, roller-towel, &c. 

Cradles by a three-legged stool, band-box, &c, to remove the weight of 
the bed-clothes. 

XIII. Sick-room Requisites. — These include Poultices, with 

dry and moist heat in hot-air baths, hot bricks or water-bottles, india-rubber 
and bran bags, &c, and linseed poultices and fomentations. 

A Linseed Poultice is made with boiling water, linseed, and hot basin; 
mixed and spread with a hot knife. 

A Mustard and Linseed Poultice requires hot, not boiling water. 

Fomentations are made with flannel or blanketing wrung out from 
boiling water, and oiled silk ; if medicated, with poppy- heads. 

XIV. Miss Nightingale's Rules for Nurses:— 1. Don't fidget 
the patient with noises. 2. Don't be in a hurry or flurry. 3. Don't sit 
on the bed. 4. Keep food out of sight, smell, and thought of the patient. 
5. Attend to patient's pulse, diet, and medicine, but don't fuss, 6. Ven- 
tilate the room, but without draughts. 7. Eschew carpets and damp floors. 
8. Give the patient light. 9. Keep him clean. 10. Keep him cheerful. 

XV. Food for the Sick. — Let the sick-room diet be well cooked, 
digestible, nourishing, palatable, and of the best quality. Give it variety. 
Avoid sweet and greasy dishes. Keep the smell of it out of the room. Let 
the meals be regular and dainty. 

XVI. Sick-room Cookery.— This includes the following items : — 
Beef-tea, Irish Moss, Barley-water, Arrowroot, Apple-water, Gruel, Rice- 
water, and Boiled Custard. 



COMMON AILMENTS AND THEIR REMEDIES. 

XVII. Infantile Diseases. — These arise from : 

(1) Catching Cold from sudden chills, insufficient clothing, damp beds 
or clothing, draughts, and ill ventilation. 

(2) Bad Food — improper, insufficient, or ill-cooked. Rickets are also 
due to improper feeding of infants. 

(3) Infectious Diseases.— These include Sore Throat, Scarlet Fever, 
Measles, Whooping-cough, Mumps, Chicken-pox, Small-pox, Ringworm, and 
Itch. 

(4) Diarrhoea. — This may arise from unripe fruit, bad food, bad water, 
and decomposing vegetable matter. It is most frequent in summer. 

XVIIL Accidents. — Among the commonest of these with school 
children are — Cut Finger, Bruise, Stunning, Clothes on Fire, Scald or Burn, 
and Foreign Substances in the Eye or Ear. 

XIX. Golds. — These are mostly caught from going out of hot into cold 
air; not putting on outer garments when going out; and staying in close 
rooms. 

The blood is then driven from the surface to the internal organs. 
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XX. Consumption. — This is mostly brought about from want of 
ventilation, colds, improper food, and constitutional and hereditary tendencies. 

XXI. Infection. — This refers specially to Scarlet Fever, Small-pox, 
Measles, Typhus, &c. 

To keep off infection we should attend to the drinking-water, drains, 
sinks, closets and urinals, and house ventilation. 

To prevent the spread of these, we should remove woollen curtains, 
&c, from the bed-room, use disinfectants freely to floor, vessels, garments, 
bedding, &c. 
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Accidents, 424. 

Ailments, common, 420. 

Air, composition of, 326. 

Air, effects of bad, 328. 

Air, purification of, 346. 

Air, vitiated, 328. 

Air of towns, 330. 

Albumen, 152, 294, 298. 

Alcohol, 239, 245. 

Alcohol, functions of, 253. 

Alcohol, use and abuse of, 254, 256. 

Alcohol and digestion, 255. 

Alimentary cadal, 159. 

Amyloids, 153, 227. 

Animal fat, 153. 

Animal foods, 39. 

Animal life, functions in, 327. 

Apple-water, 419. 

Aqueous foods, 227. 

Arrowroot, 167. 

Arrowroot, cooking, 418. 

Arteries, 279. 

Asphyxia, 344. 

Assimilation, 159. 

Atmosphere, the, 332. 

Baking, bread, 23, 26. 

Baking, meat, 302, 379. 

Barley-water, 418. 

Baths and bathing, 272. 

Beans, 47. 

Bed-sores, 411. 

Beef-tea, 416. 

Beer, manufacture of, 239. 

Beverages, comparison of, 249. 

Bile, the, 158. 

Bleaching, 82. 

Blood, constituents of the, 268. 

Blood, functions of the, 268. 

Blood-vessels, 279. 

Blue for washing and dyeing, 116. 

Body, heat of the, 312. 

Boiling. 292, 298. 377. 

Bone, constituents of, 157. 

Bran, 21. 

Brandy, 249. 

Bread, 22, 309. 

Bread-making, chemistry of, 24. 

Bread-pudding, baked, 382. 

Brewing, 240, 242. 

Broiling, 304. 

Bruises, 424. 



Burgundy wine, 244. 
Burns, 424. 
Butter, 30, 34. 
Butter, melted, 390. 
Butter-milk, 30, 34. 

Cabbage, 47. 

Cabbages, cooking, 380. 

Calorifacient foods, 227. 

Candles, 322. 

Capillaries, 279, 341. 

Carbon, 133. 

Carbonic acid gas, 324, 335. 

Carrot, 47. 

Carrots, cooking, 380. 

Carrot-soup, 372. 

Cartilage, 158. 

Casein, 152, 158. 

Cellulose, 158. 

Cereals, 2. 

Chaff, 7. 

Champagne wine, 244. 

Cheese, 31, 35. 

Chest and abdomen, human, 161. 

Chicken-pox, 4 423. 

Chocolate, 251. 

ChoD drin, 153. 

Circulation of the blood, 278. 

Claret wine, 244. 

Cleaning the house, 358. 

Cleanliness, personal, 258. 

Clothes, why we wash our, 196. 

Clothes on fire, 424. 

Clothing, 178, 187. 

Clothing, colours of, 188. 

Clothing, first principles in, 179. 

Clothing materials, 76, 188. 

Clothing, properties of, 90, 95, 181. 

Clothing, uses of, 93, 189. 

Clothing of children, 186, 191. 

Clothing of infants, 190. 

Clothing of men, 191. 

Clothing of women, 191. 

Cocksfoot, 9. 

Cocoa, 251. 

Cod, how to boil, 376. 

Code, requirements of, 1, 76, 123, 215, 

288, 372. 
Coffee, 60, 251. 
Cold, the disease, 420, 425. 
Combustion, 323. 
Consumption, 426. 
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Cookiug, 288. 

Cooking utensils, cleaning, 361. 

Coralline, 175. 

Corn-flour mould, 388. 

Corns, 259. 

Corpuscles of the blood, 269. 

Cotton, 77, 81. 

Cotton clothing, 97. 

Couch-grass, 3. 

Cream, 29. 

Currant cake, 388. 

Custard, boiled, 420. 

Cuts, of finger, &c, 424. 

Decomposition, 353. 

Diaphragm, the, 343. 

Diarrhoea, 424. 

Diet, 176. 

Digestion, 158, 255. 

Digestion, gastric, 161. 

Digestion, intestinal, 162. 

Dirt, and its removal, 106, 274. 

Disinfectants, 364. 

Distillation, 246, 248. 

Distilling apparatus, 246, 248. 

Dogstail, crested, 9. 

Drains of a house, 362. 

Dress, errors in, 183. 

Drying, folding and mangling, 204. 

Dwelling, the, 311, 316. 

Ear, substances in the, 425. 

Eggs, 39, 40. 

Eggs, boiling of, 294. 

Egg-cement, 294. 

Elements, the commonest, 132. 

Ethers, 243. 

Excretion, organs of, 125. 

Excretions from the body, 269. 

Exercise, 396-400. 

Eye, substances in the, 424. 

Farinaceous foods, 175. 
Farm operations, 16. 
Fatty foods, 153, 158, 164. 
Feathers, 100. 

Fermentation, 239, 245, 356. 
Fescue, meadow, 9. 
Fibrin, 152. 
Filters, 192, 235. 
Fireplace, cleaning the, 358. 
Fish, 38, 174. 
Fish, cooking, 374. 
Flax, 77, 79. 
Flesh-formers, 172, 173. 
Flour, 19. 
Fomentations, 413. 
Food, kinds of, 146. 



Food, preparation of, 288-307. 

Food, uses of, 144. 

Food and waste, 170. 

Foods, 71. 

Foods, the best, 174. 

Foods, classification of, 151, 226. 

Foods, constituents of, 157. 

Foods, digestion of, 158. 

Foods, functions of, 227. 

Foods, mineral, 154.- 

Foods, nutritive value of, 226. 

Foods, properties of, 226. 

Fruits, 43, 48, 50. 

Frying, 307. 

Fuel, '320. 

Fur, 88, 99. 

Gall-bladder, 160. 

Garden vegetables, 45. 

Gas, objections to, 320. 

Gas stoves and ovens, 291, 303. 

Gastric juice, 161. 

Gelatin, 157. 

Germination, 8, 9, 10, 14. 

Germs, 236, 354. 

Gin, 249. 

Ginger, 66. 

Glands, secreting, 144. 

Glazed vessels, 293. 

Gluten, 157. 

Government requirements, 1, 76, 123, 

215, 288, 372. 
Grasses, 3, 9. 
Gruel, 419. 
Gullet, or food-pipe, 222. 

Haddock, baked, 374. 

Hair, the, 258, 265. 

Haricot-beans, cooking, 381. 

Health, rules for, 391-403. 

Health of the person, 394. 

Heart, the human, 276-278. 

Heat, 178, 294. 

Heat of the body, 312. 

Heating the house, 321, 

Herb beer, 356. 

Hot pot, 390. 

House, healthiness of the, 391. 

House sanitation, 362. 

How we grow, 127. 

Human body, losses and gains of, 124. 

Hunger and thirst, 71. 

Hydrogen, 136. 

Indigestion, 223, 224. 

Indigo, 117. 

Infancy, diseases of, 420. 

Infection, precautions against, 426, 
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Infectious diseases, 421. 
Inorganic foods, 154. 
Intestinal juice, 159. 
Intestines, 223. 
Irish moss, 417. 
Irish stew, 374. 
Ironing clothes, 206. 
Itch, 423. 

Joints of meat, 377. 

Kidneys and bladder, 126. 
Kitchen cleaning, 360. 

Lakola, 252. 

Leather, 86. 

Leeks, 47. 

Legumin, 227. 

Light, 320. 

Lighting the house, 322. 

Linen, 80. 

Linen clothing, 99. 

Liver, the, 160. 

Lungs, the, 126. 

Lungs, functions of, 339. 

Lungs, structure of, 338. 

Mackerel, broiled, 376. 
Malting, 239, 241. 
Massala wine, 244. 
Mastication, 219. 
Matter, constitution of, 129. 
Matter, kinds of, 130. 
Meal, 20. 
Measles, 422. 
Meat, cooking, 37. 
Meat, sorts of, 37, 173. 
Meat foods, 37, 163. 
Meat-pie, 386. 
Milk, 28, 32, 174, 249. 
Milk, preserved, 29. 
Milk, properties of, 32. 
Milk, skim, 30. 
Mineral foods, 154, 227. 
Mouth, &c, 162, 216. 
Mucous membrane, 258. 
Mumps, 423. 
Mustard, 69. 

Nature, kingdoms of, 156. 

Needles, 102. 

Nightingale's rules, Miss, 414. 

Nitrogen, 140. 

Nitrogenous foods, 152, 170, 226. 

Non-nitrogenous foods, 153. 

Oat plant, 3. 
Oat-flour, 25. 



Oatmeal, Scotch, 25. 
Oleaginous foods, 153, 227. 
Onions, 47. 

Organic compounds, 132. 
Organic impurities, 330. 
Oxygen, 138, 327. 
Ozone, 327. 

Pancakes, 387. 

Pancreas, 160. 

Parsnip, 47. 

Pastry, 303, 382. 

Peas, 47. 

Pea-soup, 297. 

Perspiration, 270. 

Phosphorus, 142. 

Pins, 102, 104. 

Plaice, fried, 375. 

Plastic foods, 226. 

Plum-pudding, 385. 

Pomades, 274. 

Port wine, 243, 244. 

Potato, 47, 65. 

Potatoes, cooking, 381, 382. 

Potato-soup, 372. 

Poultices, 412. 

Prepared foods, 171. 

Preserved meats, 39. 

Proof spirit, 247. 

Proteids, 152, 171. 

Proximate principles in foods, 227. 

Puddings, to make, 382. 

Quills, 102. 

Rain-water, 192, 228. 
Reaping, 17. 
Respiration, 341, 342. 
Respiration, effects of, 329. 
Respiratory foods, 227. 
Rest, 403. 
Rice, 3. 

Rice, boiled, 389. 
Rice-pudding, 384. 
Rice-water, 419. 
Rickets, 421. 
Ringworm, 423. 
River-water, 193, 228. 
Rizine, 25. 
Roasting, 301, 378. 
Roly-poly pudding, 384. 
Rum, 249. 
Rye, 3. 
Ryegrass, perennial, 9. 

Saccharines, 227. 
Sago, 167. 
Saliva, 161, 220. 
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Salmon, tinned, 39. 

Salt, 50. 

Sanitation of the bouse, 362. 

Scalds, 424. 

Scarlet fever, 421. 

Seeds, 67. 

Shelter and warming, 318. 

Sherry wine, 244. 

Sick, food for the, 415. 

Sick, treatment of the, 404. 

Sick-room, management of, 404-408. 

Sick-room bed and bedding, 408. 

Sick-room cookery, 416. 

Sick-room requisites, 412. 

Silk, 84. 

Silk-clothing, 96. 

Silk-worm, 82. 

Simmering, 293. 

Simple dishes, 389. 

Skin, functions of the, 259, 262. 

Skin, structure of the, 180, 258, 261. 

Sleep, 403. 

Small-pox, 423. 

Smoke in towns, 274. 

Soap, 109. 

Soap, manufacture of, 112. 

Soda, 115. 

Sore throat, 426. 

Sorting and soaking clothes, 198. 

Soups, kinds of, 296. 

Soups, to make, 296, 372. 

Spinning, 80, 82. 

Spirits, 248. 

Spleen, 160. 

Spring-water, 193, 228. 

Starch, in food, 163. 

Starch, lesson on, 165. 

Starch for laundry, 118. 

Starch granules, 118, 167. 

Starching clothes, 206. 

Stewing, 305, 378. 

Stimulants, 237, 256. 

Stock, for soups, 296. 

Stomach, 160, 222. . 

Stoves, 320. 

Straw, 7. 

Stuns, from falls, 424. 

Sugar, 63, 153. 

Sulphur, 141. 

Summaries of lessons, 73, 121, 208, 

282, 366, 428. 
Swoat glands, 259, 260. 
Syntonin, 152, 227. 






Tapioca, 167. 

Tapioca-pudding, 384. 

Tea, 56, 250. 

Teeth, the, 216. 

Temperature, variations of, 314. 

Thorax, the, 343. 

Toad-in-the-hole, 390. 

Toilet soap, 271. 

Tongue, the, 219. 

Treacle-pudding, 385. 

Tripe, 389. 

Turkish bath, 273. 

Turnip, 47. 

Turnips, cooking, 381. 

Variety soup, 373. 
Vegetables, as food, 43. 
Vegetables, cooking, 45, 379. 
Vegetables, lesson on, 43. 
Veins, 279. 
Ventilation, 325. 
Ventilation, principles of, 349. 
Ventilation, systems of, 347. 
Ventilation in schools, 351. 
Villi of intestine, 160. 

Washing, 192. 
Washing-day, the, 199. 
Washing flannels, 201. 
Washing non-flannels, 202. 
Washing materials, 105. 
Washing utensils, 119. 
Washing the body, 269. 
Water, as a cleanser, 105, 194. 
Water, as a food, 230, 233. 
Water, characters and uses, 227. 
Water, filtration of, 192, 234. 
Water, functions of, 231, 232. 
Water, kinds of, 149. 
Water, properties of, 72, 147, 192. 
Water, sources of supply, 192, 229. 
Water in the body, 150, 231. 
Weaving, 77, 80, 82. 
Well-water, 193, 228. 
Wheat, 2, 11, 16. 
Whisky, 249. 
Whooping-cough, 422. 
Wines, 243, 244. 
Wool and worsted, 76, 77. 
Woollen clothing, 95. 

Yeast, 22, 240, 246, 310. 
Yorkshire pudding, 383. 

Zymotic diseases, 355. 
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Elementary Physiography (Answers 
1882-1892). By W. J. Harrison. 

Advanced Physiography (Answers 
1884-1892). By W. J. Harrison. 

Magnetism and Electricity (An- 
swers 1883-1892). By W. Jerome 
Harrison. 

Geology (Answers 1883-1892). By 
W. Jerome Harrison. 



MATHEMATICAL TEXT-BOOKS. 



mathematical Wrinkles for Ma- 
triculation and other Exams. Con- 
sisting of Six Sets of London 
Matriculation Papers in Mathe- 
matics, with full Solutions. By 
Dr. W. T. Knight. Fcap 8vo, 
cloth, 2J. 6d. 

"The work is thoroughly done, and the result 
6 a book likely to be very serviceable to students." 
—Academy. 

algebra. Up to and Including 
Progressions and Scales of 
Notation. For Science Classes, 
Pupil - Teachers, &c. By J. G. 
Kerr, m. a. F'cap 8vo, cloth, is. 6d. 

" A well-arranged, clear, and useful little book." 

An Introduction to the Differential 
and Integral Calculus. With 
examples of applications to Mecha- 
nical Problems. By W. J. Millar, 
C.B. Third Edition. Fcap 8vo, 
cloth, is. 6d. 

" It is dearly written, and the examples are well 
chosen."— Nature. 

Elementary Text-Book of Trigo- 
nometry. By R. H. PlNKERTON, 
B.A. (Oxon.). New Edition, revised 
and extended. F'cap 8vo, cloth, zs. 

" An excellent text-book. The exposition and 
demonstration of principles are remarkable for 
clearness and fulness. A valuable feature of the 
book is the abundance of practical examples." — 
Athexuram. 

Algebraic Factors.* How to Find 

THEM -AND HOW TO USE THEM. 

Enlarged Edition, to which is added 
Factors in the Examination Room. 
By Dr. W. T. Knight, Member 
of the Kensington Local Board of 
Examiners. F'cap 8vo, cloth, as. 
Key, y. 6d. 

"This book will prove invaluable to young; 
student*."— School (Hurtle*. 



Euclid's Elements of Geometry. 
With Notes, Examples, and Exer- 
cises. Arranged by A. E. Layng, 
m. A., Head -master of Stafford 
Grammar School. Books I. to VI. , 
with XL, and Appendix; and a 
wide selection of Examination 
Papers. Crown 8vo, cloth, 4s. 6d. 
Books I. to IV. in one vol., 2s. 6d. 
Book I., x*.;II.,&£; III., 1*.; IV.,&£; 
V. and VI. together, is. ; XL, &c, is. 6a. 
Key to Book L, a*. 6d.; to Complete 
Euclid, 5*. 

A system of arrangement has been adopted 
whereby the enunciation, figure, and proof 
of each proposition are all in view together, 
while the Notes and Exercises are directly 
appended to the propositions to which they 
refer. 

"The exercises on the definitions are specially 
good, and will prove most suggestive to young 
or inexperienced teachers."— Spectator. 

Blackie's Elementary Algebra. 

From Notation to Easy Quadratic 
Equations. Cloth, is. 6d. With 

Answers, cloth, 2s. 

" A very good book indeed: the examples are 
numerous and the explanations clear."— School- 
master. 

Examination Arithmetic; Contain- 
ing 1200 Arithmetical Problems and 
Exercises (with Answers), selected 
from Examination Papers, &c. 
Classified by T. S. Harvey. Cloth, 
sts. KEY, containing the Problems 
fully worked out, cloth, 4*. 6d. 

" Of all the examination arithmetics whicluhave 
come under our notice this is by far the best"— 
Practical Teacher. 

Elementary Mensuration, Lines, 
Surfaces, and Solids. By J. 
Martin. F'cap 8vo, cloth limp, lod. 

"A valuable manual of Mensuration. The 
rules are plain, the illustrations simple, and the 
exercises numerous. "--Educational News. 
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TEACHERS' 
HANDBOOKS IN ELEMENTARY SCIENCE. 

EXPERIMENTAL SCIENCE AS A CLASS-SUBJECT. A Practical 
Handbook of Systematic Experiments for Teachers of Elementary 
Classes. By R. Lisq man, and S. L. Beszant, Head-Teachers Belle 
Vue Higher Grade Board Schools, Bradford. Crown 8vo. 



COMMON THINGS AND ELEMENTARY SCIENCE, in the form 
of Object Lessons. By Joseph Hassell. With 200 Illustrations. 
Eighth Edition. 384 pp., crown 8vo, cloth, $s. 6d. 

" The author does all that can be done, in spirit, in suggestiveness, and in actual detail, to help the 
teacher."— School Board Chronicle. 

FAMILIAR OBJECTS OF EVERYDAY LIFE. A Handbook of 
Lessons in Elementary Science. By Joseph Hassell. With 370 
Illustrations. Crown 8vo, cloth, $s. 6d. 

"The book may be cordially recommended not merely to schools, but also to children who are 
educated at home. It is extremely practical, and though full is yet terse."— Academy. 



ELEMENTARY SCIENCE TEXT-BOOKS. 

FOR JUNIOR CLASSES. 



Horticulture. By E. W. Badger. 
F'cap 8vo. [Immediately. 

Magnetism and Electricity. By 
W. G. Baker, m. a. 144 pp. , cloth, 
11. Also in three Parts, paper, 3d. ; 
cloth, 44?. each. 

" The experiments are carefully chosen.'*— Prac- 
tical Teacher. 

Elementary Chemistry. By W. 
Jerome Harrison. 144pp., cloth, 
is. Also in three Parts, paper, qd. ; 
cloth, yi. each. 

" Clear and well arranged both for teacher and 
scholar."—] 



Principles of Agriculture. 144 pp.. 
cloth, is. Also in three Parts, paper, 
yi.\ cloth, qi. each. 

" An admirably prepared little book. Practical 
as well as theoretical.''— Educational News. 



Botany. By Vincent T. Murch£. 
144 pp., cloth, is. Also in three 
Parts, paper, yi.\ cloth, 4//. each. 

"We cordially recommend it Technicalities are 
reduced almost to a minimum." 1 — Schoolmaster. 

Animal Physiology. By Vincent 
T. Murch£. 144 pp., cloth, is. 6d. 
Also in three Parts. Part I., paper, 
*d.\ cloth, yt.; Parts II. and III., 
paper, 5*/.; cloth, &/. each. 

"Shows the hand of a practical teacher. The 
diagrams are simply perfect, both as to simplicity 
and execution."— Schoolmaster. 

Elementary Mechanics. 224 pp., 
cloth, ij. 6d. Also in three Parts. 
Part I., paper, 4^.; cloth, grf. 
Parts II. and III., paper, yd* 
cloth, 6d. each. 

" Carries with it our wa r mest recommendation 
It amply fulfils its purpose."— Teachers' Aid. 



BLACKIE & SON, Limited: 

LONDON, GLASGOW, EDINBURGH, AND DUBLIN. 



" Messrs. Blackie grudge nothing in the production of a school-book. All that 
good paper, clear type, and beautiful illustrations can do to help an author, are 
liberally and wisely done by them." — School Board Chronicle. 
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A New Seriesof School Readers, just issued. 8uited to the 1892 Code. 



STORIES for the SCHOOLROOM. 

SELECTED FROM POPULAR AUTHORS. 

Edited by J. H. YOXALL, 



Beautifully illustrated; well Printed in large clear type, and strongly bound in cloth. 



This New Series of Readers differs in many respects from any that 
has hitherto been produced. As the title indicates, it consists of books of 
stories selected from the works of authors who have proved themselves 
favourites with boys and girls. Among them are Baring -Gould, Man- 
ville Fknn, Harry Collingwood, George Mac Donald, Alice 
Corkran, Amy Walton, George Sand, and others. 

The stories are of some length, not mere scrappy extracts, and are divided 
into suitable chapters. They are all copyright, and have been specially 
chosen from a wide selection on account of their inherent interest and their 
suitability for class reading. They fulfil the conditions laid down in the 
recent instructions to H.M. Inspectors (March, 1892), being exceedingly 
readable in style, and well fitted to establish in the minds of scholars pleasant 
associations with the act of reading. They are characterized by a strong, 
healthy interest, while they present high ideals of conduct and honour, and 
inculcate habits of truthfulness and thrift. 

Some of the stories are specially suited for girls. The prevalence of 
natural, unstilted dialogue throughout will lead to expression in reading. 
The illustrations are particularly noteworthy, being the work of artists of 
eminence, including Gordon Browne, S. T. Dadd, Horace Pether- 
ick, and others. Carefully graded and adapted for the special require- 
ments of class reading by Mr. Yoxall, the books are in every respect suit- 
able for their purpose. As " aids" there are lists of spellings in the earlier 
books, and in all explanations of difficult words and phrases. 



Infant Reader, 6d. Now Ready. 

Book I., 8d. Now Ready. Con- 
tains: "The Bold Robin," "Slow, 
but Sure," and " Polly's Daisy," all 
by Amy Walton ; and selected Poetry. 

Book II., gd. Now Ready. Con- 
tains: "The Donkey-Boy," "The 
Lighthouse," " His Own Way," by 
Amy Walton; "The Little Mer- 
chant ; " and selected Poetry. 

Book III., is. Now Ready. Con- 
tains: "A Little Wanderer," by 
Gregson Gow; "The Boy Natu- 
ralist," by G. Manville Fenn; 
" Kitty's Dream," by Alice Cork- 
ran; "Mongrel Moses," by Amy 
Walton; "John Gilpin," Cowper; 
" Hiawatha's Hunting," Longfel- 
low; "The Last of the Flock," 
Wordsworth ; and " The Walrus 



and the Carpenter," from 'Through 
the Looking-glass," by Lewis Carroll. 

Book IV., is. 4d. Now Ready. 
Contains: " Rosebud and Violet," by 
Beatrice Harraden; "Grettir the 
Strong," by Baring-Gould; "The 
Wings of Courage," translated from 
the French of George Sand, by Mrs. 
Corkran; " Daphne the Black Girl," 
by Harry Collingwood ; and standard 
Poetry. 

Book V., is. 6d. Now Ready. 

Contains: " Four Lasses and a Lad," 

by Louisa M. Alcott; "Monte 

Cristo," from Dumas' romance; " The 

Menagerie Lad,"' by George Mac 

Donald; "The Pathfinder," from 

Fbnimore Cooper's novel. Also "The 

Pied Piper," by Browning, and' 

" Winstanley," by Jean Ingblow. 

A2 



Suited to the 1892 Code. Adopted by the London 8ohoot Board. 
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Very successfully worked out. The facts set forth have been carefully selected, 
and they are presented in a bright, easy, natural style, which cannot fail to make 
them at once intelligible and attractive. " — Nature. 



BLACKIE'S SCIENCE READERS, 



Simple in diction; interesting in subject matter; well illustrated; 
clearly printed; strongly bound In cloth. 



This Series has been especially designed for Schools in which Elemen- 
tary Science is taught as a class subject; but the absence of technicalities 
and the general attractiveness of the lessons render the books equally suit- 
able for use as ordinary Readers. The readings are of a kind to awaken 
interest in the common objects of the natural world, and give the pupils 
some insight into the processes by which articles of common use are pro- 
duced. They are not meant to supersede oral and object lessons, but to 
supplement and amplify them. Suitable verse selections impart variety to 
the readings. Summaries for class-subject work are appended. The read- 
ing-lessons in Nos. IV. and V. of the series are from the pen of the 
Rev. Theodore Wood, son of the late Rev, J. G. Wood. 

No. I. — Simple Lessons on Common Objects. Sd. 

No. II.— Simple Lessons on Common Objects, tod. 

No. III. — Simple Principles of Classification. Substances used 
in Arts and Manufactures. Phenomena of Earth 
and Atmosphere. Matter in Three States : Solids, 
Liquids, and Gases, is. 

No. IV. — Animal and Plant Life, with Particular Reference 
to Agriculture. By the Rev. Theodore Wood, f.e.s. 
is. ^d. 

No. V.— Animal and Plant Life. By the Rev. Theodore Wood, 
f.e.s. is. 6d. 



" To schools taking Elementary Science 
as a class subject these books will come as 
a perfect boon. Every lesson is carefully 
thought out, and wherever practicable, 
brief anecdotes, appropriate poems, and 
other matters are introduced. The result 



is a most perfect set of readers. " — 
Teachers* Aid. 

" Nos. IV. and V, deal, and deal well, 
with animal and plant life. The style is 
clear and simple, and the printing is ex- 
cellent."— Journal of Education. 



Blackie &* Son's Educational List. 



A NEW SERIES OF READERS. Adapted to the 1892 Code. 



f( The matter is wonderfully fresh, bright, and attractive, and the arrange- 
ment is all that could be desired. IN OUR JUDGMENT THE ENTIRE 
SERIES IS WITHOUT AN EQUAL."— Teachers' Aid. 



THE CENTURY READERS. 



With Numerous Illustrations specially Designed and Engraved for the Series. 

Strongly bound in Cloth. 



The lessons are fresh and varied, having never before been used in 
Readers. The concluding lessons in each book consist of a continuous 
narrative. Dialogue Lessons are numerous in each book. The Readers 
are carefully graduated from lesson to lesson and from book to book. 
Dictation Exercises, arranged so as to include all the hard words, follow 
the lessons. Grammar Exercises and a Grammar Appendix are given 
in each book, so that the series is well fitted for the work of the Class- 
subject English. Each Reader contains unhackneyed Poetical Selections 
for Repetition, suitable in length and difficulty to the requirements. Many 
of the lessons are specially suited for Girls' Reading. Note, Time, and 
Ear Tests, in both notations, are given in each book. Systematic Spelling 
Lists and lists of Meanings will be found in the several volumes. 

CENTURY PRIMER I. ... 32 pp., paper, i\d.\ cloth, z\d. 

„ II. ... 48 pp., paper, 2d.; cloth, 3^. 

INFANT READER. 96 pp., cl. limp, $d, boards, 6d. 

Sd, 
Sd. 
is. od. 
is. 4</. 
is. 6d. 
is. 6d. 

HOME LESSON BOOKS.— No. I., id. No. II., 2d. No. III., 
2\d. Nos. IV. V. VI., 3d. each. 

THE CENTURY READING SHEETS.— Illustrated. 16 pp. of 
Century Primer I. in facsimile, printed on strong manilla paper. 
Size 37 x 28 in., mounted on roller. Price Js. 6d. per set. 
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CENTURY 


READER 


I. 


... 128 pp., cloth, 


»» 


»» 


II. 


... 128 pp., cloth, 


>» 
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III. 


... 192 pp., cloth, 


»» 


it 


IV. 


... 240 pp., cloth, 


»> 


it 


V. 


... 256 pp., cloth, 


9* 


it 


VI. 


... 256 pp., cloth, 



Blackie &* Son's Educational List 



Suited to the 1892 Code. Adopted by the London School Board. 



" It would be difficult indeed to imagine anything that would be better adapted 
to excite a fondness of reading or to give youth an interest in the traditions of the 
country" — Glasgow Herald. 



THE CENTURY 

HISTORICAL READERS. 

ARRANGED TO SUIT ALTERNATIVE COURSES. 



In simple graphic narrative style. Fully illustrated with Pictures, Maps, 
and Portraits. 8trongly bound in cloth. 



These Readers tell, in the form of simple narratives and biographical 
notices, the story of England. They are the work of authors of note. 
Among them, Mr. Thomas Archer, author of " Decisive Events in 
History;" &c, and the Rev. Edgar Sanderson, author of "A History 
of the British Empire;" &c. A complete summary of the history appears 
as an appendix to each book. Meanings and other aids are freely intro- 
duced. 

No. I. — Simple Stories from English History. $d. 

No. II. — Simple Stories from English History, lod. 

No. III.— Twelve Stories from Early English History; from the coming 
of the Romans to the Norman Conquest. By Thomas Archer, ij. 

No. IV.— Twenty Stories and Biographies from English History. 
1066-1485. By Thomas Archer, is. $d. 

No. V.— The Tudor Period, with Biographies of Leading Persons. 
The Constitution and Functions of Parliament. By Thomas Archer. 
is. 6d. 

No. VI.— The Stuart Period, with special reference to the Civil War 
and to the Constitution and Functions of Parliament. Biographies of 
Leading Persons. Acquisition of Territory during the Period. Con- 
stitution and Functions of Courts of Justice. Taxation, is. 6d. 

No. VII.— The Hanoverian Period, with special reference to the 
acquisition and growth of the Colonies and Foreign Possessions of 
Great Britain. Biographies of Eminent Writers and Statesmen. 
Acquisition and Loss of Territory during the Period. Chief Legisla- 
tive Acts. By the Rev. Edgar Sanderson, ij. 6d. 

THE CENTURY HISTORICAL HANDBOOKS. Adapted for 
Alternative Courses in History, and suitable for use in conjunction 
with the Readers, or as separate text-books. Standard III., id.; IV., 
2d.; V., 2%d.; VI., 3d.; VII., yL 



Blackie &* Son's Educational List. 



Suited to the 1892 Code. Adopted by the London School Board. 



" Perfect specimens of school books; extremely interesting; abundantly and 
skilfully illustrated ivith pictures, maps, and plans; in fact THE BE A U 
IDEAL OF GEOGRAPHICAL READERS."— Teachers' Aid. 



THE CENTURY 

GEOGRAPHICAL READERS. 



Profusely Illustrated with Pictures, Plans, Maps in the Text, and 
Coloured Maps. Strongly bound in Cloth. 



The aim is to give a thoroughly readable account of the various 
countries of the world, and to stir the imaginations of the pupils by 
picturing the different peoples in their homes and occupations. The 
lessons are written in broadly descriptive and picturesque style. 

To aid in the memory part of the work, a full, clearly arranged, tabular 
synopsis of the geography required is appended to each book. The 
diction is simple, Dialogue Lessons are numerous, and suitable Poetical 
Selections occur in each book. Meanings and other "aids" are given. 
Proper Pronunciation of foreign names is indicated. 

No. I.— Plan of School and Playground. Cardinal Points. Map. $d. 
No. II. — Size and Shape of the World. Geographical Terms. Physical 

Geography of Hills and Rivers. lod. 
No. III. — England and Wales, is. 

No. IV. — British Isles. British North America and Australasia, u. qi. 
No. V. — Europe, Physical and Political. Latitude and Longitude. Day 

and Night. The Seasons, is. 6d. 
No. VI. — British Colonies and Dependencies, Interchange of Productions. 

Circumstances which determine Climate, is. 6d. 
No. VII. — United States. Tides and Chief Ocean Currents, is. gd. 

READERS TO SUIT THE ALTERNATIVE COURSES. 

No. IV.A-B {for Alternative Courses A and B). — British Isles, British 
North America, United States. Day and Night, Air, &c. is. qd. 

No. IV.c (for Alternative Course C). — Europe, British North America, 
and Australasia. is. 6d. 

No. VII.B {for Alternative Course B).— The World, with exception of 
Europe, is. gd. 

Standards I. & II., Course S. — Cardinal Points, Map, Definitions. $d. 

Standards JV.-VII., Course S.-— The World, is. 6d. 
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THE 



CENTURY GEOGRAPHICAL HANDBOOKS. 



Clearly-arranged Synopses of the Geography of the Standards, for use 
in conjunction with Geographical Readers, or as independent text-books. 
With many Maps in the Text, and Coloured Maps. 



No. III.— England, zd 
No. IV. — British Isles, British North 
America, and Australasia. 3d. 

No. IV. a-b.— Scotland, Ireland, Ca- 
nada, United States, &c. 3d. 

No. IV. c. — Europe, British North 
America, Australasia. 3d. 



No. V.— Europe, Day, Night, The 
Seasons. 3d. 

No. VI.— British Colonies and De- 
pendencies. Climate, &c. 3d. 

No. VII. — United States. Ocean 
Currents, &c. 2 Coloured Maps. 3d. 

No. VII. b. — The World, with excep- 



tion of Europe. +d. 

" Nothing could exceed the judgment with which, from the vast storehouses of 
geographical knowledge, the salient points are picked out and set forth in these hand- 
books."— School Board Chronicle. 



MAP DRAWING. 

The Graphic Sketch Maps. Adopted by the School Board for 
London. The most Complete and Practical Series Published. One 
Halfpenny each; Sd. per doz. post free. 

FIRST SERIES.— *1. England. *2. Scotland. *3. Ireland. 4. Wales. *5. Nor- 
thern Counties. 6. The Thames. *7. Australia. *8. Canada. *9. New Zealand. 
10. London. 11. Manchester and District. 12. Midlands. *13. Cape Colony. 
14. Queensland. 15. New South Wales. 16. Victoria. 17. Canada (East Provinces). 
18. Geographical Terms. 

SECOND SERIES.— 1. British Isles. *2. France. *S. Spain. *4. Italy. 5. Hol- 
land and Belgium. 6. Germany. *7. Great Britain. *8. Balkan Peninsula. 9. The 
Rhine. 10. The Danube. 11. The Mediterranean. 12. The North Sea. 13. Day and 
Night. 14. The Tides. 15. The Seasons. *16. Scandinavia. 17. Russia in Europe. 

TH I RD SERI ES.— *1. Europe. *2. Africa. *3. North America. *4. South America. 
*5. India. 6. South Africa. 7. Burmah. 8. The Amazon. 9. The Mississippi. 10. The 
Nile. 11. The Atlantic Ocean. 12. Indian Ocean. 13. Palestine. 14. Pacific Ocean. 
•15. Asia. 16. North Africa. 17. Ganges. 18. China. 19. United States. 20. Austria. 

Projections may be had of the Maps in above List marked *. Price zd. per dozen. 

Blackie'S Map Drawing -Book. In Three Sections, paper covers, 
price yi. each. Also in one vol., limp cloth, u. yi. 



Sect. I. for Standards III. and IV.— 

England and Wales.— British Islands.— 
Scotland. — Ireland. —Australia. — New 
Zealand. — British N. America. 

Sect. II. for Standard V. — France. — 
Spain. — Italy. — North Sea. — River 



Danube. — Rhine. — Volga. — Mediterra- 
nean Sea. — Baltic Sea. 

Sect. III. for Standards VI. and VII. 
— India. — Africa. — South America. — 
Nile Basin.— United States. — Mississip- 
pi.— Atlantic Ocean. — Pacific Ocean. — 
Ocean Currents. 
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ADOPTED BY THE LONDON AND OTHER PRINCIPAL 80H00L B0ARD8. 



THE COMPREHENSIVE READERS. 

Profusely Illustrated. 

COMPREHENSIVE PRIMER I. 32 pp., paper, \%d.\ cloth, 2%d. 

II. 48 pp., paper, 2d.; cloth, yd. 
Complete. 80 pp., cloth, 4//. 



»» 



»> 



>> 



I* 



COMPREHENSIVE 


READER 


I. 


... 112 pp., cloth, 


jd. 


» 


i) 


II. 


... 136 pp., cloth, 


od. 


i» 


>» 


III. 


... 200 pp., cloth, 


... is.od. 


i» 


» 


IV. 


... 232 pp., cloth, 


... is. yi. 


» 


»t 


V. 


... 224 pp., cloth, 


... is. yd. 


n 


11 


VI. 


... 224 pp., cloth, 


... u. yi. 



Home Lesson Books: I. and U., id. each; III. and IV., 2d. each. 

Reading Sheets to suit Primer I., 2s. 6d. the set; Mounted on boards, 
iar. 6d. the set. 



THE GRADED READERS. 

Adopted by the London and other principal School Boards. 

Profusely Illustrated. 



GRADED 


PRIMER 


I. ... 32 pp., paper, 


ijfai 


cloth, 2%d. 


11 


11 


II. ... 48 pp., paper, 


2d.; 


cloth, 3d. 


11 


11 


Complete. 80 pp., cloth, 


• r • • • 


. ... 4^. 


GRADED 


READER 


I. ... 136 pp., cloth, 


• • • . « 


. ... Sd. 


11 


11 


II. ... 136 pp., cloth, 


• t • •  


. ... Sd. 


11 


11 


III. ... 200 pp., cloth, 


• * • • • 


. ... is. od. 


11 


11 


IV. ... 232 pp., cloth, 


• • • • « 


. ... 1 j. yi. 


11 


ii 


V. ... 224 pp., cloth, 


• • • •  


. ... u. yi. 


11 


11 


VI. ... 224 pp., cloth, 


• • • • 


. ... is. yd. 



Home Lesson Books: I. and II., id. each; III. and IV., 2d. each. 

The Graded Reading Sheets. Illustrated (14 pp. of Primer I. in 
Facsimile), price y. (yd. per set, or mounted on boards, 14J. 

The Graded Reading Sheets, Second Series. Profusely Illustrated. 
24 Sheets, containing 16 pp., Primer I., size 35 by 27 J£' inches. 
Price 6s. per set, or mounted on boards, 21s. 
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BOOKS FOR INFANT CLASSES. 

KITTLE TALES FOR LITTLE FOLK. By Miss W. L. Rooper. 

Well illustrated; cloth cover; price 2d. each. 

FRED'S RUN. j ELLA'S FALL. 

NORA'S DARK LOOK. | PATTY'S WALK. 

HONEST DOLLY. 

"THE PET READERS. By Mrs. A. H. Garlick. Fully Illustrated. 

PET READER, No. I. 32 pp., cloth, sw*. No. II. 48 pp., cloth, 2d. 
WHISK AND BUZZ. 64 pp., cloth, 6d. 



STORIES BY JENNETT HUMPHREYS. 

Adopted by the London School Board. 
Illustrated with Woodcuts and Coloured Plates. 64 pp., cloth, 6d. each. 

QLD DICK GREY. In words of four letters. 

BAUD'S DOLL AND HER WALK. In words of four letters. 

FN HOLIDAY TIME. In words of five letters. 

T\ALES EASY AND SMALL. In words of three letters. 



AUGH AND LEARN. By Jennett Humphreys. Containing 
New Occupations for Infants. Finger-work, Easy Reading, Writing, 
Arithmetic, and Drawing, with a new set of Action Songs, and a 
series of movements with bright tunes, arranged for Musical Drill. 
Charmingly Illustrated. Square crown 8vo, cloth extra, y. 6d. 



" Laugh and Learn instructs and amuses. 
Besides solid instruction, admirably given, 
it contains numberless games and contriv- 



ances, with useful and amusing illustra- 
tions. The musical drill is remarkably 
good. "—Athenaeum . 



pLAY IN WORK AND WORK IN PLAY. Interesting and 
Varied Occupations for the School and the Nursery. Copiously 
Illustrated. By Joseph Hassell, formerly Assistant Master of Method 
at the Home and Colonial Normal College. Crown 8vo, cloth, 2s. 6d. 

QOMMON THINGS AND ELEMENTARY SCIENCE, in the 
form of Object Lessons. By Joseph Hassell. With 200 Illus- 
trations. Twelfth Edition. 384 pp., crown 8vo, cloth, 3s. 6d. 

FAMILIAR OBJECTS OF EVERYDAY LIFE. A Hand-book of 
Lessons in Elementary Science. By Joseph Hassell. With 370 
Illustrations. Crown 8vo, cloth, 3J. 6d. 

JNSECT WAYS ON SUMMER DAYS in Garden, Forest, Field, 
and Stream. By Jennett Humphreys. With 70 Illustrations. 
Crown 8vo, cloth, 2s. 
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ADOPTED BY THE LONDON AND OTHER PRINCIPAL 8CH00L B0ARD8. 



Fully Illustrated by Woodcuts, Maps, and Diagrams, 

THE COMPREHENSIVE 

GEOGRAPHICAL READERS. 

ByW. G. BAKER, M. A., Cheltenham Training College. 

No. I. — To explain a plan of the School and Playground. The four 
Cardinal Points. The meaning and use of a Map. With coloured 
Map. 1 20 pp., cloth, Jd. 

No. II. — Size and Shape of the World. Geographical Terms explained 
and illustrated by reference to the Map of England. Physical Geo- 
graphy of hills and rivers. 128 pp., cloth, %d. 

No. III. — Physical and Political Geography of England and Wales. 
With twelve District Maps. 184 pp., cloth, is. 

No. IV. — Scotland and Ireland, British North America, and Australasia. 
With coloured Map. 232 pp., cloth, is. 6d. 

No. V. — Geography of Europe. Latitude and Longitude; Day and 
Night; The Seasons. With coloured Map. 232 pp., cloth, is. 6d. 

No. VI. — Asia, Africa, America, and especially the British Colonies. 
Interchange of Productions, &c. With four coloured Maps. 288 pp., 
cloth, 2j. [Suited for Standard VII. , Course B. 

No. VII. — The Ocean. Currents and Tides. General arrangement of 
the Planetary System. The Phases of the Moon. 192 pp., cloth, 
I j. 6d. [Suited fir Standard VII. , Course A. 

Home Lesson Books: II., id.; III. to VII., 2d. each. 

AN ATLAS of 17 Coloured Maps. Small 4to, paper cover, 4//. 



INTRODUCTORY GEOGRAPHY. By W.G.Baker. With Coloured 
1 Map. Cloth, is. [Suited for Standards I. and II. , Course S. 



SPELLING AND DICTATION. 

•THE SUGGESTIVE SPELLING-BOOK, in Two Parts. 

Part I. for Standard IV. ; price id. 
Part II. for Standards V.-VL; price id. 
Complete, paper, ad. ; cloth, yl. 

CYSTEMATIC WORD-BUILDING AND SPELLING: for Infant 
Classes and Standard I. Cloth, yl. 

yHREE HUNDRED DICTATION EXERCISES for Standards IV. 
to VII. Many of the Exercises have been set by H.M. Inspectors at 
Examinations held under the New Code. F'cap 8vo, cloth, is. 

A3 
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BLACKIE'S NARRATIVE HISTORIES. 

QUR COUNTRY: A Historical Reading Book for Junior Pupils. By 
the Rev. Edgar Sanderson, m.a., late Scholar of Clare College, 
Cambridge. Fully illustrated, cloth, is. 6d. 

HTHE STORY OF ENGLAND: A Reading Book for Schools. By 
the Rev. Edgar Sanderson, m.a. Fully Illustrated, cloth, is. 6d. 

The purpose of the two volumes is to supply young students of English 
history with an easy and interesting account of the most important events, and 
stages of growth, in the progress of Great Britain, from a condition of barbarism 
to the height of power and civilization. 

The two books, each being complete in itself, are supplementary of one 
another. The first, "Our Country," is in language more simple than the 
second, " The Story of England." It treats early history more fully, and gives 

{greater prominence to the romantic episodes. The second deals at greater 
ength with modern history, and is slightly more advanced in style. The two 
are intended for reading-books in the upper Standards (Standards IV. to VII.) 
of elementary schools, and the lower and middle forms of secondary schools. 
The summaries should be of service in preparing for examination on the whole 
or any portion of the subject. 



ADOPTED BY THE LONDON AND OTHER PRINCIPAL SCHOOL B0ARD8. 



The Comprehensive Historical Readers. 

By GEORGE GIRLING, Inspector under the London School Board. 



Profusely Illustrated with Maps, Diagrams, and Portraits. 

The First and Second Books together cover the whole course of English 
History. 

The Third and Fourth Books form together a complete history treated 
more in detail than in the earlier books, and in a style of diction suited 
to the higher Standards. Explanatory notes are given, and questions are 
appended to each chapter. 

No. I. for Standard III.— Stories from English History, in simple language; 

from Earliest Times to end of the Plantagenet Period. 160 pp., cloth, is. 
No. II. for Standard IV.— English History, from the beginning of the Tudor 

Period to Latest Times. 192 pp., cloth, is. yd. 
No. III. for Standard V.— Outlines of the History of England, from Early 

Times to end of the Tudor Period. 248 pp., cloth, is. 6d. 

No. IV. for Standard VI. — Outlines of the History of England, from James 
I. to the Present Time. 222 pp. , cloth, is. 6d. 

Nos. III. and IV. in one volume. Cloth, red edges, 2s. 6d. 

Home Lesson Books, id. each. 






FLEMENTARY HISTORY OF ENGLAND. By George Girling. 

Illustrated. Cloth limp. 

Standard IV. To the Norman Conquest, <d. 

Standard V. From Norman Conquest to Accession of Henry VII., Zd. 

Standard VI. From Henry VII. to death of George III , lod. 
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Specially suitable in preparing for Unseen Reading. 

ADVANCED READERS. 

HTALES FROM HENTY, being Selections from the Historical and 
other Romances of G. A. Henty. Illustrated, 240 pp., fcap 8vo, 
cloth, is. 6d. 

THE DICKENS READER. Selected passages from the works of 
Charles Dickens, Arranged and Annotated. With a Biographical 
Notice of the Author. 224 pp., fcap 8vo, cloth, is. 4^. 

HTHE SOVEREIGN READER : Scenes from the Life and Reign of 
Queen Victoria. By G. A. Henty. Illustrated. 256 pp., fcap 
8vo, cloth, is. 6d. Also Home Lesson Book, 48 pp., 2d. 

THE NEWSPAPER READER. Selections from Leading Jour- 
nals of the Nineteenth Century on Important Events. 
New Edition with Passages bearing upon Recent Events. 256 pp., 
crown 8vo, cloth, is. 6d. 

THfi BRITISH BIOGRAPHICAL READER. Sketches of Pro- 
minent Men by Macaulay, Alison, Brougham, Emerson, Scott, &c. 
With numerous Portraits. 288 pp., fcap 8vo, cloth, is. 6d. 

HEADINGS FROM SIR WALTER SCOTT. The Talisman, 
Ivanhoe, Anne of Geierstein, and Marmion. With Notes, &c 
192 pp., fcap 8vo, cloth, is. yi. 

MARY QUEEN OF SCOTS : being Readings from The Abbot by 
Sir Walter Scott. With Notes. 192 pp., fcap 8vo, cloth, is. yi. 

D EADINGS FROM THE SPECTATOR : being a selection of papers 
contributed by Addison. With Notes. 192 pp., fcap 8vo, cloth, is. yi. 

D EADINGS FROM ROBINSON CRUSOE. With Copious Notes 
and 23 Illustrations by Gordon Browne. 192 pp., cloth, is. yi. 

DOETICAL READER, Selections from Standard Authors. For 
the use of Elementary Schools. 224 pp., cloth, is. 6d. 

t>LACKIE'S SHAKESPEARE READER. Extracts from Shake- 
speare. With Introductory Paragraphs and Notes, Grammatical, 
Historical, and Explanatory. 160 pp., cloth, is. 



MYTHS AND LEGENDS OF ANCIENT GREECE AND ROME. 
A Hand-book of Mythology, for Schools and private Students. By 
E. M. Berens. New Edition. Fully Illustrated. F'cap 8vo t cl., 2s. 6d. 
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BLACKIE'S SCHOOL SHAKESPEARE. 

A Series of the most suitable of the plays of Shakespeare. Carefully edited, 

and with useful Notes. 

KING RICHARD II. Complete with Notes. 96 pp., cloth, Sd. 

JULIUS CESAR. Complete with Notes. 96 pp., cloth, 8d. 

HENRY THE EIGHTH. Complete with Notes. 100 pp., cloth, Sd. 

KING JOHN. Complete with Notes. 96 pp., cloth, Sd. 

THE MERCHANT OF VENICE. Together with the Prose Narrative of the 

Play, from Lamb's Tales from Shakespeare. 104 pp., cloth, Sd. 
THE TEMPEST. Complete with Notes. 96 pp., cloth, Sd. 
AS YOU LIKE IT. Complete with Notes. 96 pp., cloth, Sd. 
MACBETH. Complete with Notes. 96 pp., cloth, Sd. 
HAMLET. Complete with Notes. 128 pp., cloth, lod. 
KING LEAR. Complete with Notes. 128 pp , cloth, lod. 
KING HENRY V. Complete with Notes. 128 pp., cloth, tod. 



ENGLISH CLASSICS FOR SCHOOLS. 

Selections from Standard Authors, with Biographical Sketches and Ex- 
planatory Notes. Each 32 pp., paper, 2d.; cloth, 3d. 

For STANDARDS IV. V. VI. and VII. 

The Lady of the Lake, Canto I., The 
Chase, Scott. 



The Lady of the Lake, Canto V., The 
Combat, Scott. 

Marmion, Canto VI., Scott. 

Layof the Last Minstrel, Cantol., Scott. 

The Village, Crabbe. 

The Pleasures of Hope, Pt. I., Campbell. 

The Queen's Wake, Hogg. 

The Elegy— Ode on Eton College— 
The Bard Gray. 

The Lay of Horatlus, Macaulay. 

The Armada, &c, Macaulay. 

Essay on Bunyan, Macaulay. 



The Merchant of Venice, Acts I. III. 

and IV., Shakespeare. 

Selections from Henry Eighth and 
Julius Caesar, Shakespeare. 

Selections from Richard II. and 

Henry IV., Part II., Shakespeare. 

Essays (selections from),... Bacon. 
L 'Allegro & II Penseroso, ..Milton. 
The Deserted Village, — Goldsmith. 

The Traveller, Goldsmith. 

Cotter's Saturday Night, &c, Burns. 
Prophecyof Dante, Cantos I. II. , Byron. 
The Prisoner of Chillon, — Byron. 
Fire Worshippers, Parts I. II., Moore. 
The Ancient Mariner, Coleridge. 

Evangeline (64 pp., paper, 3d.; cloth, 4d.),.. Longfellow. 
With Additional Etymologies. 40 pp., paper cover, 3d. each. 

The Prisoner of Chillon. Lay of the Last Minstrel. Marmion. 

yHE PROLOGUE TO THE CANTERBURY TALES of Geof- 
frey Chaucer. With Life of the Author, Explanatory Notes, and 
Index to Difficult Words. By E. F. Willoughby. Cloth, is. 6d. 

MILTON'S PARADISE LOST.— Book I. With Life of Milton, and 
Explanatory Notes, by E. F. Willoughby. Cloth, lod. 

QOLDSMITH'S COMEDIES. Edited by Harold Littledale, b.a. 

THE GOOD-NATURED MAN. With Notes. 96 pp., cloth, ix. 
SHE STOOPS TO CONQUER. With Notes. 100 pp., doth, is. 
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VERE FOSTER'S WRITING COPY-BOOKS. 

Adopted by the London and other principal School Boards, and by 
the National Board of Education in Ireland. 



ORIGINAL SERIES. 

The special features which distinguish Mr. Vere Foster's Writing Copy- 
books are as follows : — 

(1) The faithful imitation of natural writing. (2) The combination in the 
greatest possible degree of legibility with rapidity of execution, to which end 
the formation of all the letters, and notably of the tetters a, d, g, q, is adapted. 
(3) The writing of each word continuously from end to end, with the sole 
exception of the letter x. (4) The tailed letters of moderate length. (5) The 
systematically progressive arrangement and variety of headlines— two lines on 
each page. 

Superior Edition, 2d. each number. Popular Edition, id. each number. 



Contents of 

x. Strokes, Letters, Short Words. 
1 J, 2. Letters, Words, Figures. 
<2l\. Words of Four, Five, or 8ix Letters. 
3. Capitals, Short Words, Figures. 
3^,4. Sentences of 8hort Words. 
4$. Quotations from Shakespeare. 
5,6. Sentences.— Maxims, Morals, &c. 
5a.*8entences. — Two Lineson each Page. 
si.*8entences, in Writing of Three Sizes. 
6^.* Sentences, in Writing of Two Sizes. 
7. Sentences and Christian Names. 
8.* Sentences. — One Line on each Page. 
9.* Sentences. — Two Lines on each Page. 
10.* Plain and Ornamental Lettering. 

11. Exercise Book. — 56 pages. Wide 
Ruling. Oblong Shape. 



the Numbers. 

n£. Exercise Book.— 56 pages. 8vosize. 
Price id. 

12. Exercise Book.— 48 pages. Ruled 
in i inch Squares. 

1 2 J. Exercise Book.— 56 pages. 8vosize. 
Price id. 

13.* Exercise Book.— 48 pages. Ruled 
for Book-keeping. 

14.* Essay Book.— 56 pages. Ruled for 
Composition. 

15.* Exercise Book for Beginners.— 

56 pages. Ruled for Small Text 

16.* Civil 8ervice or Official Style. 

Medium Hand. 

17.* Civil 8ervlce or Official Style. 

Small Hand. 

X. Copy-Book Protector and Blotter. 

Keeping the Books clean. Price id. 



* Not in Popular Edition. 



Opinions of H.M. Inspectors. 

' More progress is made by Vere Foster's than by any other method which has 
come under my notice. " — Mr. M'Callum, H.M. Inspector. 

" I know no series by means of which children can be so quickly taught to write 
with freedom and legibility."— Mr. Newell, H.M. Inspector. 

"I wish that the use of the excellent copy-books such as Vere Foster's was 
begun earlier and more persisted in." — Mr. Warburton, H.M. Inspector. 
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VERE FOSTERS WRITING COPY-BOOKS. 

Adopted by H. M. Government for the Array and Navy Schools, and by the principal 
School Board and Educational Authorities in the United Kingdom and the Colonies. 

BOLD WRITING 

OR CIVIL SERVICE SERIES. 



Certain notable features distinguish these new Copy-books from all others. 
While the writing is nearly upright, it is Clear and Elegant, and will pro- 
duce " A Bold and Legible Style," as required by the Instructions to 
Her Majesty's Inspectors recently issued. The formation of the letters 
is such that the Writing is continuous, each word being written from end 
to end without lifting the pen. The system is easily learned, and gives 
less labour to the teacher than any other style. 

Price Twopence each Number, 
i. Large Hand (# inch ruling). Strokes, Short Letters, Easy Words. 

2. Half Text Hand {% inch ruling). Easy Words of Short and Long Letters. Figures. 

3. Half Text Hand \% inch ruling). Short Words of Five or Six Letters. Figures. 
3a. Half Text Hand. Capitals, Short Words, Short Sentences. 

4. Large Hand, Half Text. (Mixed Book.) Short and Long Letters. Easy Words 

with Capitals. (For Inspection Standards I. and II.) 

5. Half Text Hand. Proper Nouns with Capitals. Figures. 

6. Half Text Hand. Proverbs in Short Words. Figures. 

7. Large Round Hand. (Two Sizes.) Maxims introducing several Capitals. Figures. 

8. Medium Round Hand. (Two Sizes.) Proverbs with one Capital in each line. 

9. Small Round Hand. Memorable Events in General History. 

zo. Small Round Hand. The British Empire with its Colonies. 

ix. Large & Small Hand. Capitals and Figures. Origin and Development of the 
British Empire. [For Inspection Standard III.) 

12. Small Hand. (Three Sizes.) Select Quotations from Shakespeare. 

13. Small Hand. Topographical— Important Towns in the United Kingdom. 
13^. Small Hand. Topographical— Important Towns in Scotland. 

14. Small Hand. Historical— Events in the History of the United Kingdom. 

15. Small Hand. Biographical— Eminent Natives of the United Kingdom. 
15J. Small Hand. Biographical— Celebrated Scotchmen. 

16 and 17. Small Hand. (Two Sires.) Civil Service Writing. 

18. Models for Book-keeping. Ciphering and Accounts. 

19. Commercial Forms and Correspondence. 

20. Models for Children's Letters. 

21. Provinces, Counties, and Towns in Ireland. 

22. Important Places in Ireland. 

Penny (8vo) Writing Exercise Books: 
1. Alphabet Capitals and Figures. 2." Short Sentences, Half Text. 



Opinions of H.M. Inspectors. 

"The best results appear to be achieved when the Vere Foster Copy- Books 
are used ; and in certain schools these results are little short of marvellous." — In- 
spector's Report in Blue-book, 1891. 

" Greater speed might be secured in the 5th and 6th Standards, without allowing 
the quality of the writing to suffer, if the pupil were habitually taught to write a few 
words at a time in a bold hand without lifting the pen."— Inspector's Report 
in Blue-book, 1888. 
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VERE FOSTER'S WRITING COPT-BOOKS. 

PALMERSTON SERIES. 

In Eleven Nurnbers. Price Threepence Each. 

These books resemble the Original Series, but are printed on Superior 
Paper, and neatly ruled with Red and Blue lines. They were designed by 
Mr. Vere Foster, to carry out the principles of clear and legible hand- 
writing, as laid down by the late Lord Palmerston for the Civil 
Service. 

z. Strokes, Easy Letters, Short Words. 

a. Short and Long Letters, Easy Words, Figures. 

3. Capitals, Short Words, Figures. 

4, 5. Sentences of Short Words (Proverbs, Maxims, Precepts). 
6, 7, 8, 9, zo. Sentences (Wise Sayings, Quotations, Aphorisms). 

zi. Plain and Ornamental Lettering. Thirty-three different Alphabets. 



VERE FOSTER'S WRITING CHARTS FOR CLASS TEACHING. 

Two sheets showing the Shapes and Proportions of Letters as adopted in Vere 
Foster's Series of Writing Copy-Books. Size as x 20 inches. 

Price in Sheets, is. per pair; Mounted on Millboard, is. 6d. 



VERE FOSTER'S IMPROVED HAT INK-WELLS. 

The "Hat" Ink-Well (stoneware) is suitable for either School Desk or 
Private Table. It will fit into various sized holes in School Desks without 
falling through. It will stand steadily on desk or table. It will economize 
ink. It can be easily stopped with an ordinary cork. It is neat in appear* 
ance, very strong, and very cheap. Price u. per dozen. 



NATIONAL COMPETITION IN WRITING AND DRAWING. 

Mr. Vere Foster has awarded prizes for Writing and Drawing for many 
years. 6239 Prizes, in sums of from 5*. to £$, have been already distributed, 
amounting to over ^2800. List of prize-takers for present year and scheme 
for the Twenty-third Annual Competition, 1893, will be sent post free on 
application to Mr. Vere Foster, Belfast, or to the Publishers. 



RECITATION. 

gLACKIE'S SCHOOL CLASSICS. See page 14. 

gAYNHAM'S ELOCUTION; Selections from leading Authors and 
Dramatists. With Rules and Instructions, and carefully graduated 
Exercises. By Geo. W. Baynham. Seventh Edition. Revised and 
greatly extended. 448 pp., crown 8vo, cloth, 2s. 6d. 

DOETRY FOR REPETITION. Select Pieces, with explanations 
in simple words. Standards I. -II., id. Standard III., id. 
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ARITHMETIC, &c. 

THE CENTURY ARITHMETICS. 

Special Features: — Exact adaptation to the 1892 Code; large number 
and variety of sums; grading and grouping of sums; clearness of print; 
lucidity of arrangement ; cheapness. 

Standard I. — 16 pp., paper, id.; cloth, 2d. 

Standard II. — 24 pp., ,, 

Standard III. — 32 pp., „ 

Standard IV. — 40 pp., 

Standard V. — 40 pp., 

Standard VI.-VII.— 64 pp., 

The Seven Standards in one Volume, is. qd. Answers to each, 
3</.; or complete, is. 6d. 

Decimals and the Metric System. Paper, 2d.; cloth, yt. Key, 3d. 

CENTURY SUPPLEMENTARY ARITHMETIC, with se- 
lected questions from recent examination papers. 96 pp. , cloth, 6d. Key, yl. 

THE COMBINED - STANDARD ARITHMETICS FOR 
COURSE S. 

No. I. (Standards I. & II.), 48 pp.; paper, id.\ cloth, yi. 
No. II. (Standards III. & IV.); paper, \d.; cloth, yi. 
No. III. (Standards V. & VI.) in j reparation. 



»> 
>» 
it 



id.; 


,, 2d. 


l%d.; 


„ 2%d. 


2d.; 


»» 3^- 


2d.; 


,, yl. 


Zd.; 


„ 4d. 



BLACKIE'S TOT-CARDS for the New Code. 

A Comprehensive Series of Exercises, providing ample daily practice for 
a year, in Compound Addition (Money) produced in facsimile of written 
figures. 44 Cards (8* x 5 J") containing 2000 Tots and 4 Answer Cards, in 
strong case, 2s. 6d. 



THE COMPREHENSIVE ARITHMETICS. 

These Arithmetics are the work of one of Her Majesty's Inspectors' 
Assistants who has a practical knowledge of the prevalent causes of failure 
in this subject. 

Standards I. II. III., each 32 pp., paper, i%d.; cloth, 2%d. 

Standard IV., 48 pp., „ 2d.; „ yl. 

Standards V. VI. VII., each 64 pp., ,, yl-\ „ qd. 

Standards VI.-VII. together: reduced to the exact requirements of 

the Code — 64 pp., paper, $d.; cloth, qd. 

Answers to each part, $d.; or complete, cloth, Is. 6d. 
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ARITHMETIC, &c— Continued. 

"TYPICAL GOVERNMENT PROBLEM SHEETS, printed on strong 
Manilla paper. Size 30x40 inches, and mounted on rollers. Sets 
for Standards III. and IV., price 6s. each. 

All the Government Problems set to Standards III. and IV. have been care- 
fully analysed and found to belong to certain typical groups. The Sheets have 
been compiled to assist in the teaching of problems, and to help children to 
recognize the type of problem set, and the way to solve it. 

"TYPICAL GOVERNMENT PROBLEMS. Standard III., 40 pp., 
paper, 2d.; cloth, yi. Standard IV., 40 pp., paper, 2d.; cloth, yi. 

Systematically arranged and graduated problems. May be used in conjunc- 
tion with the Typical Government Problem Sheets, or independently of them. 

A COMPLETE ARITHMETIC. For the Higher Standards and 
Pupil-teachers. With Answers, 234 pages, is. 6d. Exercises only, 
192 pages, is. Answers only, in limp cloth, 6 J. 



" Prepared by one who has the science 
of Arithmetic well in hand. The explana- 
tions are brief but to the point, and are given 



in such a familiar chatty style that what 
has often been 'dry bones' becomes full 
of life and attractions." — Schoolmaster. 



EXAMINATION ARITHMETIC; Containing 1200 Arithmetical Pro- 
blems and Exercises (with Answers), selected from Oxford and Cam- 
bridge Local Examination Papers, &c. Classified by T. S. Harvey, 

F.S.Sc.Lond. Cloth, 2S. KEY, ^S. 6d. 



"We have no hesitation in saying that 
of all the examination arithmetics which 
have come under our notice this is by far 



the best It reveals on almost every page 
the hand of the practised craftsman."— 
Practical Teacher. 



A PRACTICAL ARITHMETIC on an entirely new method, for 
Schools, Colleges, and Candidates preparing for Matriculation, Civil 
Service, Excise, University, Local, and other Examinations. By 
John Jackson. Third Edition, 416 pp., foolscap 8vo, cloth, 4s. 

" Eminently merits its title of practical. I well adapted for boys preparing for a 
We say with confidence that the work is | mercantile career." — The Academy. 

M ENTAL ARITHMETIC ; Consisting mainly of Problems designed 
specially to give the power of ready solution. Cloth, 6d. 

•"THE PUPIL'S MENTAL ARITHMETIC. (Addition— Interest.) 
Paper cover, 2d. ; cloth, yd. Answers, 3d. 

T>LACKIE'S ARITHMETICAL TEST QUESTIONS. Standards 
II. to VII. Each 16 pp., crown 8vo, stitched, id. Answers, yi. 

"ELEMENTARY MENSURATION, Lines, Surfaces, and Solids. 
With numerous Exercises. By J. Martin. F'cap 8vo, cloth, lod. 

A PRACTICAL TREATISE ON BOOK-KEEPING BY DOUBLE- 
ENTRY, for the use of Schools and for Self-Instruction. With 
concise methods for Commercial Calculations. By David Tolmie, 
Accountant. 64 pp., crown 8vo, cloth, is. Key, is. 6d. 



20 



Blacku 6r* Son's Educational List. 



HISTORY. 

QUTLINES OF THE WORLD'S HISTORY, Ancient, Medieval, 
and Modern, with special relation to the History of Civilization and 
the Progress of Mankind. By Edgar Sanderson, m.a., late Scholar 
of Clare College, Cambridge. With many Illustrations and Eight 
Coloured Maps. 664 pp., crown 8vo, cloth, red edges, 6s. 6d. 

Also separately:— Part I., Ancient Oriental Monarchies, cloth, 
is.; Part II., Greece and Rome, cloth, 2s.; Part III., Medlbval 
History, cloth, is.; Part IV., Modern History, cloth, 2s. 6d. 



' ' Surpasses most of its predecessors in use- 
fulness, because it lays more stress on the 
contributions made by the chief peoples of 



the world to the common stock of civilization, 
than on the deeds of kings and queens, and 
statesmen." — Westminster Review. 



A HISTORY OF THE BRITISH EMPIRE. With Pictorial Illus- 
trations, Genealogical Tables, Maps, and Plans. By Edgar San- 
derson, m.a. 468 pp., cloth, 2s. 6d.; or in Two Parts, is. 6d. each. 

QUTLINES OF THE HISTORY OF ENGLAND from Early 
Times to the Present Day. By George Girling. Profusely 
illustrated. 454 pp., cloth, red edges, is. 6d. 

C TORIES FOR LITTLE READERS: Historical Tales specially 
written for the pupils of Standard I. By David Campbell, Rector, 
Montrose Academy. Illustrated. Cloth limp, 6d. 

(~)LD SCOTTISH STORIES: A Reading-Book for Young Learners. 
By David Campbell, Montrose Academy. Illustrated. Cloth, $d. 

'THE SCOTS READER : A History of Scotland for Junior Pupils. 
By David Campbell, Montrose Academy. Illustrated. Cloth, is. 

JJISTORY OF SCOTLAND to the Union of the Crowns. By Alex- 
ander Whamond, f.e.i.s. With Map, cloth, is. 

gHORT HISTORY OF SCOTLAND. For Junior Classes, with 
Illustrative Readings from Standard Authors. 128 pp., cloth limp, gd. 

^ SYNOPSIS OF ENGLISH HISTORY : or, Historical Note 
Book. For the Use of Students and Teachers, &c. Compiled by 
Herbert Wills. 144 pp., crown 8vo, cloth, 2s. 

^ SYNOPIS OF SCOTTISH HISTORY : or, Historical Note 
Book. For the Use of Students and Teachers. Compiled by Her- 
bert Wills. 154 pp., crown 8vo, cloth, 2s. 

^N EPITOME OF HISTORY, Ancient, Medieval, and Modern. 
For Higher Schools, Colleges, and Private Study., By Carl Ploetz. 
Translated by W. H. Tillinghast. 630 pp., post 8vo, cloth, Js. dd. 
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GEOGRAPHY. 

f>LACKIE'S GEOGRAPHICAL MANUALS FOR MIDDLE- 
CLASS AND HIGHER SCHOOLS. By W. G. Baker, m.a. 

No. I. Realistic Elementary Geography. Taught by Picture 
and Plan. Embracing Direction, The Elements of Maps, Definitions, 
&c. Crown 8vo, cloth, is. 6d. 

No. 2. The British Empire. Part I. The Home Countries- 
England, Wales, Scotland, and Ireland. With 7 Coloured Maps, 
&c. Crown 8vo, cloth, 2s. 

No. 3. The British Empire. Part II. — The Colonies and De- 
pendencies. With six Coloured Maps and numerous Illustrations. 
Crown 8vo, cloth, 2s. 

The Geography of the British Empire. Complete. The above 
two parts in one volume. Crown 8vo, cloth, 3*. 6d. 

"THE TEACHER'S GEOGRAPHY : A Handbook of the Work of 
Standards I. and II., for Teachers and Students. By two Inspectors. 
Interleaved for notes. Crown 8vo, cloth, is. 

INTRODUCTORY GEOGRAPHY. By W. G. Baker, m.a. With 
70 Illustrations, and a Coloured Map. 128 pp., f'cap 8vo, cloth, is. 

ELEMENTARY GEOGRAPHY. By W. G. Baker, m.a. 

Part I. Elementary Notions of Geography. Paper, 2d.; cloth, yi. 

Part II. England and Wales. Two Coloured Maps. „ qd.\ „ $d. 
Part III. Scotland, Ireland, and the Colonies. ,, 6d.; „ Zd. 

DHYSICAL GEOGRAPHY. An Elementary Treatise, for use in 
Public Schools. Illustrated. Cloth limp, 4//. 

SYNOPTICAL GEOGRAPHY OF THE WORLD : A Concise 
Handbook for Examinations, and for general reference. With a com- 
plete series of Maps. Crown 8vo, cloth, is. 6d. 

QOMMERCIAL GEOGRAPHY: A Complete Manual of the Countries 
of the World, their Natural Productions, Mineral Resources, Exports, 
Manufactures, &c. By Professor Zehden. Translated by Findlay 
Muirhead, m.a. With a Map of the Chief Trade Routes. 592 pp., 
crown 8vo, cloth, Js. 6d. 

^ PRONOUNCING VOCABULARY OF MODERN GEOGRA- 
PHICAL NAMES : with Notes on Spelling and Pronunciation. 3y 
George G. Chisholm, m.a., b.sc. F'cap 8vo, cloth, is. 6d. 

A USTRALASIA ; a Descriptive and Pictorial Account of the Australian 
and New Zealand Colonies, Tasmania, and the adjacent lands. By 
W. Wilkins. Fully illustrated. Crown 8vo, cloth, 2s. 6d. 
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GRAMMAR. 

LEMENTARY ENGLISH GRAMMAR. 



One of the distinctive features of this Grammar is that the pupil is 
trained from the first to place his work out by Analysis, before begin- 
ning to parse, and thus many difficulties in parsing are at once cleared 
away. Apt exercises follow every lesson, while at the end of each 
book further exercises are provided. In Standards V. and VI.-VII. 
Composition and Derivation are thoroughly dealt with. 

STANDARDS II. and III. in paper covers, each id.; cloth, id. 
STANDARDS IV. and V. in paper, each, ad.; cloth, 3d. 
STANDARD VI.-VII. paper, 3d.; cloth, 4 rf. 

Also in Two Divisions. 

DIVISION I. comprising Standards II. III. IV., limp cloth, 6d. 
DIVISION II. „ „ V., VI.-VII., „ 6d. 

" Admirably conceived, and well carried I more intelligently than in these little books." 
out. Grammar has never been dealt with I —School Board Chronicle. 

QOMPLETE ENGLISH GRAMMAR AND ANALYSIS. 180 pp., 
cloth boards, is. 



ELEMENTARY MANUAL OF ENGLISH ETYMOLOGY. Paper 
cover, 2d.; cloth, yi. 






'HE PUPIL'S ENGLISH GRAMMAR: Being an introduction to 
the Study of English Grammar based upon the Analysis of Sentences. 
Cloth boards, is. 6d. Also in separate parts. Part I., paper, 2d., 
cloth, yi. Part II., paper, yi., cloth, qi. Parts III. and IV. each, 
paper, 4*/., cloth, $d. 

This book has been designed to give young pupils an intelligent grasp of the 
principles of English Grammar, in a simple and interesting manner. The 
sentence is taken as the basis for teaching; and analysis and parsing are taught 
hand in hand. 

QOMPENDIOUS ENGLISH GRAMMAR. For Intermediate and 
Higher Schools and Pupil- teachers. 192 pp., cloth, is. 6d. 

•JHE ENGLISH LANGUAGE AND LITERATURE: An Outline 
for Schools, Pupil-teachers, and Students. By David Campbell. 
72 pp., f'cap 8vo, cloth limp, 6d. ; cloth boards, gd. 

LJAND-BOOK OF ENGLISH COMPOSITION EXERCISES. 
Comprising Short Stories, Subjects and Hints for Essays, Rules and 
Models for Letters, &c. Foolscap, cloth, u. 

^TORIES AND ESSAYS : A Series of Exercises in English Com- 
position. Carefully arranged and graduated Stories for Exercises, and 
a number of classified Examples for Essays. F'cap, cloth, is. 
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Adopted by the School Board for London. 



DRAWING FOR THE STANDARDS. 

By T. R. ABLETT. 

This Series of Drawing Copies has been prepared with the view 
of enabling Drawing to be taught in Class by collective methods 
in all the Standards in the most effective way, and in strict con- 
formity with the requirements of the Science and Art Department. 

DRAWING COPIES. 

No. 1. Stand. I.— II. Lines, Angles, Parallels, &c, "^ 

No. 2. Do. do. do. 



No. 3. Stand. III. (a). Freehand Drawing from the Flat, 

No. 4. Stand. III. (b). Simple Geometrical Figures, 

No. 5. Stand. I.— III. Judgment at Sight, 

No. 6. Stand. III. Examination Tests, 



No. 7. Stand. IV. (a). Freehand Drawing from the Flat, . . . 
No. 9. Stand. IV. (c.) Simple Scales and Drawing to Scale, 



► each id. 



No. 10. Stand. V. (a). Freehand Drawing from the Flat, , 

No. xi. (Baits 1-2). Stand. V. (b). Drawing from Simple Rectangular and) 

Circular Models, and Easy Common Objects, . . > each 3d. 
No. 12. Stand. V. (c). Geometrical Figures with Instruments, and to Scale, / 

No. 13. Stand. VI. (a). Freehand Drawing from the Flat, 2d. 

No. 14. Stand. VI. (b). Drawing from Models of Regular Forms, &c, 3d. 

No. 15 (Parts 1-2). Stand. VI. (c). Plans and Elevations of Plane Figures and" 

Rectangular Solids, with Sections, _ * , 

No. 16. Stand. VII. (a). Freehand Drawing from the Flat, „ 

No. 17. Stand. VII. (b). In preparation. 

No. 18. Stand. VII. (b 1 ). Geometrical Drawing, more Advanced than in V., . . . 3d. 

No. 19. Stand. VII. (c). Plans and Elevations of Rectangular and Circular "| 

Solids with Sections, Leach 2d. 

No. 20. Drawing from Memory (including Bold Curves for Standards I.— II.), J 



DEMONSTRATION SHEETS. {The Copies for the Standards enlarged for Black- 
board Work. ) Each set consists of eight sheets printed on stout paper, 24" X 27%", 
mounted with roller, 3s. 6d. per set. Sets for Nos. 1, 2, 3, 4, 6, 7, 10, 13, 16, already 
published. 

Ruled Exercise Book.— Geometrically Ruled and Outlined to suit Book 1. Price 2d. 
Blank Exercise Book. — For copying the exercises on an enlarged scale. Price 2d. 
Scholar's Slate-card (6" x8").— Specially prepared and Ruled. Price 2d. 
Teacher's Slate-card (18" X 24").— Geometrically ruled for black-board work. Price 
is. 6d. 

UOW TO TEACH DRAWING IN ELEMENTARY SCHOOLS. 
By T. R. Ablett. Third Edition. Crown 8vo, cloth, is. 6d. 
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Suitable for Specific Subjects or Class Subject Science. 



BLACKIE'S ELEMENTARY TEXT-BOOKS. 

ELEMENTARY LATIN GRAMMAR. 128 pp., cloth, is. Parts I. 
and II., paper, $d.; cloth, 6d. each. 

QiESAR DE BELLO GALLICO. Book I. Containing brief Notes, 
a Series of Exercises based on the Latin Text, an Outline of the Com- 
pound Sentence in Latin, and Vocabularies. By J. Brown, m.a. 
128 pp., cloth, 1 s. 

ELEMENTARY CHEMISTRY. By W. Jerome Harrison. Cloth, 1*. 
Also in three Parts, paper, qd. ; cloth, $d. each. 

£LEMENTARY MECHANICS. 220 pp., cloth, is. 6d. Part I., 
paper, qd.; cloth, $d. Parts II. and III., paper, $d.; cloth, 6d. each. 

A NIMAL PHYSIOLOGY. By Vincent T. Murche. 144 pp., 
cloth boards, 1 s. 6d. Also in three Parts. Part I., paper, qd.; cloth, 
$d. ; Parts II. and III., paper, $d.; cloth, 6d. each. 

PRINCIPLES OF AGRICULTURE. 144 pp., cloth boards, is. 
Also in three Parts, paper, 3d. ; cloth, 4^. each. 

TJOTANY. By Vincent T. Murche. 144 pp., cloth boards, is. 
Also in three Parts, paper, 3d. ; cloth, ^d. each. 

MAGNETISM AND ELECTRICITY. By W. G. Baker, m.a. 
144 pp., cloth, is. Also in three Parts, paper, 3d.; cloth, ql. each. 

A LGEBRA. In one Volume, with Answers. 240 pp., cloth, 2s. 
Also in three Parts, paper, 3d. ; cloth, 4//. each. Answers, 3d. each. 

r\OMESTIC ECONOMY. By E. Rice. In one Volume, with 
Supplement for Pupil-teachers, Students, &c. 232 pp., cloth boards, 
is. 6d. Also in three Parts, paper, 3d. ; cloth, qd. each. 

DRACTICAL FRENCH GRAMMAR. By C. O. Sonntag. 260 
pp., cloth, 2s. Also in four Parts, paper, 4*/.; cloth, $d. each. 

FUCLID. Arranged by A. E. Layng, m.a., Head-master of Stafford 
Grammar School. Crown 8vo, cloth. Book I., is.; Book II., 6d. 
Key to Book I., 2s. 6d. 

ELEMENTARY MENSURATION, Lines, Surfaces, and Solids. 
With numerous Exercises. By James Martin. F'cap 8vo, cloth, lod. 

P^ HANDBOOK OF COOKERY FOR SCHOOL AND HOME. 
By Ada T. Pearson, Diplomate (First-class) Northern Union Schools 
of Cookery. F'cap 8vo, cloth, 6d. 
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Adapted to the Requirements of the Science and Art Department. 

BLACKIE'S SCIENCE TEXT-BOOKS. 



ELEMENTARY SERIES. 

ELEMENTARY HYGIENE. By H. Rowland Wakefield, Science 
Demonstrator, Swansea School Board, Joint Author of " Earth- Know- 
ledge." F'cap 8vo, cloth, 2s. 

ELEMENTARY AGRICULTURE. Edited by R. P. Wright, Pro- 
fessor of Agriculture, Glasgow and West of Scotland Technical Col- 
lege. F'cap 8vo, cloth, is. 6d. 

EARTH-KNOWLEDGE. Part I. A Text-Book of Elementary 
Physiography. By W. Jerome Harrison, f.g.s., and H. Row- 
land Wakefield. Sixth Edition. F'cap 8vo, cloth, is. 6d. 

ELEMENTARY BOTANY. By Joseph W. Oliver, Lecturer on 
Botany at the Birmingham Midland Institute. F'cap 8vo, cloth, 2s. 

ELEMENTARY PHYSIOLOGY. By Vincent T. Murche. Being 
an enlarged Edition of Murche's Animal Physiology. F'cap 8vo, 
cloth, 2S. 

""THEORETICAL MECHANICS. By R. H. Pinkerton, B.A.(Oxon.). 
F'cap 8vo, cloth, 2s. 

AN ELEMENTARY TEXT-BOOK OF APPLIED MECHANICS. 
By David Allan Low (Whitworth Scholar), M.inst.M.E. Cloth, 2s. 

MAGNETISM AND ELECTRICITY. By W. Jerome Harrison 
and Charles A. White. Second Edition. F'cap 8vo, cloth, 2s. 

AN ELEMENTARY TEXT- BOOK OF GEOLOGY. By W. 
Jerome Harrison, f.g.s. F'cap 8vo, cloth, 2s. 

LIGHT, HEAT, AND SOUND. By Chas. H. Draper, D.scLond. 
F'cap 8vo, cloth, 2s. 

piRST MATHEMATICAL COURSE. Containing Arithmetic, 
Algebra, and Euclid as far as required in Subject V. (First Stage). 
F'cap 8vo, with Answers, 2s.; without Answers, is. gd.; Answers, 6d. 

QUTLINES OF NATURAL PHILOSOPHY. By Professor J. D. 
Everett, d.cl., f.r.s. Enlarged Edition. F'cap 8vo, cloth, 4*. 

gLEMENTARY INORGANIC CHEMISTRY, Theoretical and 
Practical, with chapters on Chemical Arithmetic. By Professor A. 
Humboldt Sexton. F'cap 8vo, cloth, 2s. 6d. 
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Adapted to the Requirements of the Science and Art Department. 

BLACKIE'S SCIENCE TEXT-BOOKS. 



ADVANCED SERIES. 

AN ELEMENTARY TEXT-BOOK of DYNAMICS and HYDRO- 
STATICS. {Theoretical Mechanics y Elementary and Advanced.) By 
R. H. PlNKERTON, b.a. (Ozon). Third Edition^ revised and extended. 
Containing Logarithmic Tables. F'cap 8vo, cloth, 3-r. 6d. 



"From a mathematical point of view 
the book leaves nothing to be desired." 
— Nature. 



"Should prove most useful for science 
classes, and in schools and colleges."— In- 
vention. 



PARTH-KNOWLEDGE. Part II. A Text-Book of Advanced 
Physiography. By W. Jerome Harrison, f.g.s., and H. Row- 
land Wakefield. Third Edition. F'cap 8vo, cloth, 2s. 

AN ELEMENTARY TEXT-BOOK OF PHYSIOLOGY. (Ele- 
mentary and Advanced.) By J. M 'Gregor- Robertson, m.a., m.b. 
New Edition, revised and extended. F'cap 8vo, cloth, 4s. 

" A good system of arrangement and I book. Definitions of terms are remarkably 
clear expressive exposition distinguish this I lucid and exact" — Saturday Review. 

r THE ARITHMETIC OF MAGNETISM AND ELECTRICITY. 
By Robert Gunn, Science Lecturer, Glasgow School Board. F'cap 
8vo, cloth, 2 j. 6d. 

" Will be found very useful by advanced I effect on the accuracy of their work." — 
students, and is certain to have an excellent I University Correspondent. 

p^ TEXT-BOOK OF ORGANIC CHEMISTRY. By A. Bernth- 
sen, Ph.D., formerly Professor of Chemistry, Heidelberg University. 
Translated by George M'Gowan, Ph.D. Crown 8vo, cloth, dr. 



" This excellent treatise has been admir- 
ably translated, and a very useful addition 
has been made to the English scientific 



student's library. As far as we have tested 
it is accurate, and it is certainly sensible in 
arrangement and lucid in style.**— Lancet. 



T)ESCHANEL'S NATURAL PHILOSOPHY. An Elementary 
Treatise. By Professor A. Privat Deschanel, of Paris. Trans- 
lated and Edited by Professor J. D. Everett, d.c.l., f.r.s. 12th 
Edition. Medium 8vo, cloth, i8j.; also in Parts, cloth, 4s. 6d. each. 

Part I. — Mechanics, Hydrostatics, &c. | Part III. — Electricity and Magnetism. 
Part II.— Heat I Part IV.— Sound and Light. 

"We have no work in our scientific literature to be compared with it" — Quarterly 
Journal of Science. 

J7LEMENTARY TEXT -BOOK OF PHYSICS. By Professor 
Everett, d.c.l., f.r.s. Sixth Edition. F'cap 8vo, cloth, $s. 6d. 

"After a careful examination we must I in the matter and the manner of its teach- 
pronounce this work unexceptionable, both I ings." — Journal of Science. 
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BLACKIE'S 

GUIDES TO THE SCIENCE EXAMINATIONS. 

A Series of Aids for Students preparing for the Examinations of the 
Science and Art Department, with Hints how to work the Papers, and 
Answers to Questions. F'cap 8vo, 6d. each. 

^PPLIED MECHANICS (Answers 1884-1892). By D. A. Low. 6d. 

THEORETICAL MECHANICS (Answers 1887- 1892). By R. H. 

PlNKERTON, B.A.OXOIL 6d. 

r>OTANY (Answers 1884-1892). By James Swanson, m.a., m.b., cm. 
U 6d. 

pHYSIOLOGY (Answers 1884-1892). By James Swanson, m.a., 
m.b., cm. 6d. 

£LEMENTARY PHYSIOGRAPHY (Answers 1882-1892). By W. 
Jerome Harrison, f.g.s. 6d. 

^DVANCED PHYSIOGRAPHY (Answers 1884- 1892). By W. 
Jerome Harrison, f.g.s. 6d. 

J^AGNETISM AND ELECTRICITY (Answers 1883-1892). By W. 
Jerome Harrison, f.g.s. 6d. 

QHEMISTRY (Answers 1882-1892). By W. J. Harrison, f.g.s. 6d. 

ALTERNATIVE CHEMISTRY (Answers 1887- 1892). By W.Jerome 
Harrison, f.g.s. 6d. 

QEOLOGY (Answers 1883-1892). By W. Jerome Harrison, f.g.s. 6d. 

gOUND, LIGHT, AND HEAT (Answers 1886- 1892). By W. 
Jerome Harrison, f.g.s. 6d. 

OYGIENE (Answers 1886-1892). By W. Jerome Harrison, f.g.s. 6d. 

BLACKIE'S 
GUIDES TO THE INTERMEDIATE MATHEMATICS. 

A complete set of Examination Papers in Mathematics, which have been set by the 
Examiners to the Irish Intermediate Education Board. With Answers by J. Mills 
Stoops, b.a., Victoria College, Belfast. 

Algebra (Junior Grade) Examination Papers 1879- 1892. With 
Answers. F'cap 8vo, qd. 

Algebra (Middle Grade) Examination Papers 1879-1892. With 
Answers. F'cap 8vo, 6d. 

Arithmetic and Algebra (Senior Grade) Examination Papers. 
With Answers, 1879-1892. F'cap 8vo, 6d. \Others to follow. 
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MATHEMATICAL TEXT-BOOKS. 

£UCLID'S ELEMENTS OF GEOMETRY ; With Notes, Examples, 
and Exercises. Arranged by A. E. Layng, m.a., Head-master of 
Stafford Grammar School. Books I. to VI., with XI. and Appendix; 
and a wide selection of Examination Papers. Crown 8vo, cloth, 4s. 6d. 
Key to Complete Euclid, 5J.; to Book I., 2s. 6d. 

Books I. to IV. in one vol., 2s. 6d. Book I., is.; II., 6d.; 
III., is.; IV., 6d.; V. and VI. together, is.; Book XI., with 
Appendix, is. 6d. 

gLACKIE'S EUCLID AND MENSURATION FOR BEGINNERS. 
The first two books of Euclid (with Exercises), and easy Exercises in 
Mensuration (with Answers). Cloth, 6d. 

J7LEMENTARY TEXT-BOOK OF TRIGONOMETRY. By R. H. 
Pinkerton, b.a. (Oxon). Enlarged Edition. F'cap 8vo, cloth, 2s. 

A LGEBRA, Up to and Including Progressions and Scales of 
Notation. For Science Classes, Pupil-Teachers, &c By J. G. 
Kerr, m.a. F'cap 8vo, cloth, 2s. 6d. 

gLACKIE'S ALGEBRA FOR BEGINNERS. From Notation to 
Simple Equations and Square Root. With Answers, cloth, 6d. 

gLACKIE'S ELEMENTARY ALGEBRA. From Notation to Easy 
Quadratic Equations. Cloth, is. 6d. With Answers, cloth, 2s. 

A LGEBRAIC FACTORS, ifow to Find them and how to Use 
them. Enlarged Edition, to which is added Factors in the Examina- 
tion Room. By Dr. W. T. Knight, Cloth, 2s. KEY, 3s. 6d. 

MATHEMATICAL WRINKLES for Matriculation and other Exams. 
Consisting of Six Sets of London Matriculation Papers in Mathematics, 
with full Solutions. By Dr. W. T. Knight. F'cap 8vo, cloth, 2s. 6d. 

AN INTRODUCTION TO THE DIFFERENTIAL AND IN- 
** TEGRAL CALCULUS. By W. J. Millar, c.e. Second Edition. 
Fcap 8vo, cloth, is. 6d. 

EXAMINATION ARITHMETIC; Containing 1200 Arithmetical Pro- 
blems and Exercises (with Answers), selected from Examination Papers, 
&c. Classified by T. S. Harvey. Cloth, 2s. KEY, containing 
the Problems fully worked out, cloth, 4s. 6d. 

gLEMENTARY MENSURATION, Lines, Surfaces, and Solids. 
By J. Martin. F'cap 8vo, cloth limp, lod. 
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BOOKS FOR TEACHERS AND STUDENTS. 

HTHE TEACHER'S MANUAL OF LESSONS ON DOMESTIC 
ECONOMY. By H. Major, b.a., b.sc, Inspector of Board Schools, 
Leicester. Crown 8vo, cloth, 4s. 6d. 

THE COMPREHENSIVE EXAMINER: A Hand-book for Teachers 
and Students. Being a full set of Questions on the principal subjects 
prescribed in the Code. By David Clark. 320 pp. , cr. 8vo, cloth, $s. 

THE PRINCIPLES AND PRACTICE OF TEACHING : A Manual 
of Method for Assistant Masters and Mistresses and Pupil-teachers. 
By A. Park, f.r.g.s. Interleaved with ruled paper. Sixth Edition. 
F'cap 8vo, cloth, 3J. 

QOMMON THINGS AND ELEMENTARY SCIENCE, in the 
form of Object Lessons. By Joseph Hassell. With 200 Illustra- 
tions. Twelfth Edition. 384 pp. , crown 8vo, cloth, $s. 6d. 

pAMILIAR OBJECTS OF EVERYDAY LIFE. A Hand-book of 
Lessons in Elementary Science. By Joseph Hassell. With 370 
Illustrations. Crown 8vo, cloth, $s. 6d. 

WHAT AND HOW: A Guide to Successful Oral Teaching. By 
Joseph Hassell. F'cap 8vo, cloth, is. 

DLAY IN WORK AND WORK IN PLAY. Interesting and 
Varied Occupations for the School and the Nursery. Copiously 
Illustrated. By Joseph Hassell. Crown 8vo, cloth, 2s. 6d. 

T AUGH AND LEARN. Instruction and Amusement for the little 
Ones. By Jennett Humphreys. Containing New Occupation for 
Infants, Easy Reading, Writing, Arithmetic, Drawing, Action Songs, 
and Musical Drill. Charmingly Illustrated. Cloth extra, $s. 6d. 

•THE ENGLISH LANGUAGE AND LITERATURE: An Outline 
for Schools, Pupil-teachers, and Students. By David Campbell. 
72 pp., f'cap 8vo, cloth limp, 6d.; cloth boards, 9^. 

IJ AND -BOOK OF ENGLISH COMPOSITION EXERCISES. 
Comprising Short Stories, Subjects and Hints for Essays, Rules and 
Models for Letters, &c. Foolscap, cloth, is. 

CTORIES AND ESSAYS : A Series of Exercises in English Com- 
position. Carefully arranged and graduated Stories for Exercises, and 
a number of classified Examples for Essays. F'cap, cloth, is, 

QOMMERCIAL GEOGRAPHY: A Complete Manual of the Countries 
of the World, their Chief Centres of Trade and Means of Communi- 
cation, their Natural Productions, Exports, Manufactures, &c. By 
Professor Zehden. Translated by Finlay Muirhead, m.a. With 
a Map of the Chief Trade Routes. 592 pp., crown 8vo, eloth, *js. 6d K 
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-THE TEACHERS GEOGRAPHY : A Handbook of the Work of 
Standards I. and II. for Teachers and Students. By two Inspectors. 
Interleaved for notes. Crown 8vo, cloth, is. 

PRONOUNCING VOCABULARY OF MODERN GEOGRA- 
PHICAL NAMES, nearly ten thousand in number; with Notes on 
Spelling and Pronunciation, and Explanatory Lists of Foreign Words. 
By George G. Chisholm, m.a., b.sc. F'cap 8vo, cloth, is. 6d. 

SYNOPSIS OF ENGLISH HISTORY: or, Historical Note 
Book. For the use of Pupil- teachers, Students, &c Compiled by 
Herbert Wills. 144 pp., crown 8vo, cloth,- 2s. 

A N EPITOME OF HISTORY, Ancient, Medleval, and Modern. 
For Higher Schools, Colleges, and Private Study. By Carl Ploetz. 
Translated by W. H. Tillinghast. 630 pp., post 8vo, cloth, >js. 6d. 

J-JOW TO TEACH DRAWING IN ELEMENTARY SCHOOLS. 
By T. R. Ablett. Crown 8vo, cloth, is. 6d. 

T)R. BURNS'S PRAXIS PRIMARIA. Exercises in Writing Latin. 
Ninth Edition. Foolscap 8vo, cloth, 2s. Key, 3*. 6d. 

J)R. OGILVIE'S SMALLER ENGLISH DICTIONARY, for the 
Use of Schools. Cloth, red edges, 2s. 6d. ; Roxburgh, 3$". 6d. 

^HE STUDENTS ENGLISH DICTIONARY. Etymological, 
Pronouncing, and Explanatory. By John Ogilvie, ll.d. For 
the use of Colleges and Advanced Schools. Illustrated by 300 Engrav- 
ings on wood. Imp. i6mo, Roxburgh, Js. 6d.; half- calf, ior. 6d. 

^NNANDALE'S CONCISE ENGLISH DICTIONARY. Literary, 
Scientific, Etymological, and Pronouncing. Based on Qgilvie's Im- 
perial Dictionary. By Charles Annandale, m.a., ll.d. New 
Edition. 864 pp., foolscap 4to, cloth, 5*.; Roxburgh, 6s. 6d.; half- 
morocco, gs. 

SCRIPTURE. 

CCRIPTURE BIOGRAPHY AND ITS TEACHINGS. For the 
use of Sunday-school Teachers and other Religious Instructors. By 
Joseph Hassell, A.K.c.Lond. New Edition^ revised and extended. 
Crown 8vo, cloth, 2s. 

QOMMENTARIES FOR BIBLE-CLASSES. By Professor T. M. 
Lindsay, d.d., Free Church College, Glasgow. With Maps and 
Notes. Each, paper covers, 4*/.; cloth boards, jd. As follows: 

Mark;— Acts: Chap. I. to XII.; Acts: Chap. XIII. to XXVIII.; 
Luke: Chap. I. to XII.; Luke: Chap. XIII. to XXIV. 
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Approved by the Science and Art Department, South Kensington. 

VERB FOSTER'S DRAWING COPY-BOOKS. 



FREEHAND SERIES (i 



LANDSCAPE SERIES (13 Nu 



. _. „....  n'i's'il, Finished Skclchea, 

*»£^sl!«chM Bi4liI^hSdcd. a '"*" I ICaVichts'. Vrascis. Sl?ilS of Water. 

ANIMAL AND HUMAN FIGURE (16 Numbers). 



GEOMETRICAL SERIES (t 



K \ PraSical (!™m«rj (CiS'EUip.Ji't 



PERSPECTIVE, MODEL DRAWING, AND SHADING (14 Numbers). 

S) M^eT"nrl'ob?e'ct , Ka»nK d [s"mJlef KlS| \\ Ad^nMd'shjSW. 

V \ Mode] and Object Dnwiinf | Advanced)! ' 1 3 Driving n> Scde-BtWn'jDetafB. 

VERE FOSTER'S COMPLETE COURSE OF DRAWING. 

NEW EDITION. EIGHTEEN PARTS, NINEPENCE EACH. 
Adopted by the London and other principal School Boardj. 

VERE FOSTER'S DRAWING CARDS. 

First Grade, Sit I.—TvaUlMX Objects, 14 card., it 

FiniGrad,, Sit ! /7/,-Orntnnnt, 34 cards, it. Advawcd JVri«.-Anim«la, by H. 
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Approved by the Department of Science and Art. 

VERE FOSTER'S 

"STANDARD" DRAWING-BOOKS. 

Mr. Verb Foster having been requested to* publish a new Series of Drawing- Books, 
specially adapted to the various Standards of the Revised Code in-oise throughout the 
Elementary schools of Great Britain (in connection with the Department of Science and 
Art), has issued the present " Standard " Series. 

This new Series contains many of the forms suggested by the Official Illustrated Syllabus. 
There are also new designs in harmony with them, and others selected (by permission) 
from Dyce's and Poynter's Drawing-Books. A number of simple drawings of Common 
Objects (which have been found to be very interesting to young children) have been 
reprinted from Vere Foster's Drawing-Books. All these examples fulfil the requirements 
of the Department, and have been carefully graded to suit the various Standards. 

In 19 Numbers. With Cartridge Paper for Copying. 

Price 2d. each. 

8TANDARD8 I. &. II. (Drawing Freehand and with the Ruler.) 

Book or Packet. 

I. Lines, Angles, Parallels, Simplest Right-lined Forms. 

2. Simplest Right-lined Forms— Objects. 

STANDARD III. 

3. Freehand— Regular Forms, Objects. 

4. Freehand— Curved Figures from the Flat, Ornament, &c. 

6. Freehand— Curved Figures from Flat, Ornament, and Plants. 

6. Simple Qeometrical Figures (with Rulers, also Freehand). 

STANDARD IV. 

7. Freehand— Curved Figures, Ornamental Forms. 

8. Freehand— Common Objects. 

9. Freehand— Plants, Ornamental Forms, &c. 

10. 8imple Scales and Drawing to 8cale. 

8TANDARD V. 

II. Freehand Drawing— Ornament, Ornamental Forms. 

12. Freehand Drawing— Common Objects. 

13. Freehand Drawing— Plants, Foliage and Flowers. 

14. Drawing from Models of Regular Form and from Common Objects. [St 

V. & VI.] 

15. Qeometrical Figures (with Instruments and to Scale). 

8TANDARD VI. 

18. Freehand Drawing— Ornament, Ornamental Forms. 

17. Freehand Drawing— Common Objects, Ornamental Objects. 

18. Freehand Drawing— Leaves, Flowers, Fruit. 

19. Plans and Elevations of Plane Figures and Rectangular Solids with Sections. 



VERE FOSTER'S 

" STANDARD" DRAWING-CARDS. 

The Examples on Vere Foster's " Standard '* Drawing- Books are also 
printed on Cards, and published in 19 packets to correspond with the Books. 
Each set contains 16 Examples, in Envelopes, price 6d. each. 

"Teachers who use these hooks may 
have full confidence that they are working 
on 'right lines/ and that their pupils are 
covering the ground mapped out by the 
government. The examples have been 
admirably selected, and graduated with 
extreme care. The paper is of good 
quality, a point of much importance, and 



of similar substance to that sent out by the 
South Kensington authorities for examina- 
tion purposes. The series is one of the 
best and cheapest in the market. We 
heartily commend the set, and have little 
doubt of the reception they will meet with 
by teachers generally."— The School- 
master. 
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"We can strongly recommend the series to young students."— The Times. 

VERE FOSTER'S 

WATER-COLOUR DRAWING-BOOKS. 

In Parts; also in Volumes, cloth elegant. 

TANDSCAPE PAINTING FOR BEGINNERS. First Stage, teach- 
ing the use of one colour. Ten Facsimiles of Studies in Sepia by J. 
Callow. Three Parts 4*0, 6d. each; or one volume, 2s. 6d. 

LANDSCAPE PAINTING FOR BEGINNERS. Second Stage, teach- 
ing the use of seven colours. Twenty Facsimiles of Original Drawings 
by J. Callow. Six Parts 4to, 6d. each; or one volume, 4*. 

^NIMAL PAINTING FOR BEGINNERS. Twelve Simple Studies 
in Colours, drawn from Nature by Stephen T. Dadd, and Stanley 
E. B. Montefiore. With Practical Directions for Drawing and 
Painting. Six Parts 4to, 6d. each; or one volume, 4J. 

pLOWER PAINTING FOR BEGINNERS. Twelve Studies from 
Nature, with Lessons in Sketching and Colouring. With full Instruc- 
tions by Ethel Nisbet. Six Parts 4to, 6d. each; or one volume, 4s. 

gIMPLE LESSONS IN MARINE PAINTING. Twelve Facsimiles 
of Original Water -Colour Sketches. By E. Duncan. Four Parts 
4to, 6d. each; or one volume, $s. 

CIMPLE LESSONS IN LANDSCAPE PAINTING. Eight Fac- 
similes of Original Water-Colour Drawings, and Thirty Vignettes. 
Four Parts 4to, 6d. each ; or one volume, 3s. 

CIMPLE LESSONS IN FLOWER PAINTING. Eight Facsimiles 
of Original Water-Colour Drawings, and numerous Outline Drawings 
of Flowers. Four Parts 4to, 6d. each; or one volume, 3*. 

CTUDIES OF TREES. By J. Needham. A Series of Eighteen 
Examples in Colours, and Thirty-three Drawings in Pencil. Eight 
Parts 4to, is. each; or two volumes, $s. each. 

gRITISH LANDSCAPE AND COAST SCENERY. Eight 
Facsimiles of Original Water-Colour Drawings, and many Illustrations 
after Turner, with Instructions. By Edward Duncan. Four Parts 
4to, is. each; or one volume, 5<r. 

MARINE PAINTING. Eight Facsimiles of Original Paintings, and 
a number of reproductions of works by Turner, with Instructions. 
By Edward Duncan. Four Parts 4to, is. each ; or one volume, $s. 

ILLUMINATING. Nine Examples in Colours and Gold of ancient 
Illuminating of the best periods. By the Rev. W. J. Loftie, b.a., 
F.s.a. Four Parts 4to, is. each; or one volume, cloth elegant, 6s. 
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VERE FOSTER'S DRAWING^BOOKS— Continued. 

J^ANDSEER AND ANIMAL PAINTING IN ENGLAND. By 
W. J. Loftie. Eight Facsimiles of original paintings and numerous 
illustrations of celebrated pictures by Sir Edwin Landseer, r.a., 
George Morland, H.W. B. Davis, r.a., Briton Riviere, r.a., 
and Walter Hunt. Hints for drawing and painting Animals, by 
Stephen T. Dadd. Four Parts, is. 6d. each; or one volume, *js. 6d. 

DEYNOLDS AND CHILDREN'S PORTRAITURE IN ENG- 
LAND. By W. J. Loftie. Reproductions of Celebrated Pictures 
by Sir Joshua Reynolds, Thomas Gainsborough, George Rom- 
ney, Sir Thomas Lawrence, James Sant, r.a., and Sir J. E. 
Millais, Bart. Hints for Figure Painting, by E. J. Floris. Four 
Parts 4to, is. 6d. each; or one volume, Js. 6d. 

ADVANCED STUDIES IN FLOWER PAINTING. By Ada 
Hanbury. A Series of Twelve beautifully finished Examples in 
Colours. Six Parts 4to, is. each; or one volume, cloth, Js. 6d. 

£ASY STUDIES IN WATER-COLOUR PAINTING. By R. P. 
Leitch and J. Callow. Nine Pictures executed in Neutral Tints. 
Three Parts 4to, i j. 6d. each ; or one volume, cloth elegant, 6s. 

C KETCHES IN WATER-COLOURS. By T. M. Richardson, R. P. 
Leitch, &c. A series of Nine Pictures executed in Colours. Four 
Parts 4to, is. each; or one volume, cloth elegant, $s. 

* # * A complete and detailed List will be sent post free on 
application to the Publishers. 



Sanctioned by the Committee of Council on Education. 

POYNTER'S 

SOUTH KENSINGTON DRAWING-BOOK. 

NEW EDITION". With Instructions and Diagrams to the Examples. 
" Mr. Poynter's is probably the best series of the kind published."— Academy. 

Issued under the direct superintendence of E. J. Poynter, r.a., who has 
selected the examples from objects in the South Kensington Museum. The 
original Drawings have been made under Mr. Poynter's supervision by 
Pupils of the National Art Training School. Each Book has Fine Cart- 
ridge Paper to draw upon. 

Freehand Drawing for Children. Familiar Objects, Tools, Toys, 
Games, &c Four Books, 4d. each; or one volume, cloth, 2s. 6d. 

Freehand First Grade. Simple Objects, Ornament (Flat and Per- 
spective). Six Books, 4d. each; or one volume, cloth, y. 

Freehand Elementary Design. Simple Forms, Leaves, and Flowers. 
Two Books, 4>d. each; or one volume, cloth, is. 
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SOUTH KENSINGTON DRAWING-BOOK— Continued. 

Freehand First Grade — Plants. Six Books, tyd. each; or one vol., 

cloth, y. 
Freehand Second Grade. Ornament (Greek, Renaissance, &c). Four 
Books, is. each; or one volume, cloth, $s. 



THE SAME SUBJECTS ON CARDS. 

Adopted by the London and other principal School Boards. 

Freehand Elementary Design Cards, Four Packets, Price gd. each. 
Freehand First Grade Cards, Six ,, is. od. „ 

Freehand First Grade — Plants Cards, Six ,, is. od. „ 

Freehand Second Grade Cards, Four ,, is. 6d. „ 



T7LEMENTARY HUMAN FIGURE. Four Books, 6d. each; or one 
vol., cloth, 3 j. 

Book I.— Michelangelo's "David"— Features (Eye, Nose, etc.). Book II. — 
Masks, from Antique Sculpture. Books III. and IV.— Hands and Feet, from 
Sculpture. 

"Will be simply invaluable to beginners in drawing. M — Graphic. 

UUMAN FIGURE, Advanced. Three Books, imp. 4to, 2s. each; 
or one volume, cloth, 8j. 6d. 

Book I.— Head of the Venus of Melos. Book II.— Head of the Youthful 
Bacchus. Book III.— Head of David by Michelangelo. 

"Admirably adapted for use in the upper Standards."— Schoolmaster. 

|7IGURES FROM THE CARTOONS OF RAPHAEL; Twelve 

Studies of Draped Figures. With Descriptive Text, and Paper for 

Copying. Four Books, imperial 4to, 2s. each; or one vol., cloth, ioj. 6d. 

"The educational value of Raphael's I done wisely in furnishing this set."— Maga- 
Cartoons is immense, and Mr. Poynter has | zine of Art. 

JTLEMENTARY PERSPECTIVE DRAWING. By S. J. Cart- 

lidge, F.R.Hists. Four Books, is. each; or one volume, cloth, $s. 

" Invaluable to the conscientious student of scientific drawing." — Graphic. 

J^ SELECTION FROM THE "LIBER STUDIORUM" OF 
J. M. W. TURNER, R.A., for Art Students. Comprising Four 
Facsimile Reproductions in Mezzotint; 51 Facsimile Reproductions of 
the Etchings, and 37 Text Reproductions of the Finished Engravings. 
With Historical Introduction and Practical Notes. In Four Parts, 
square folio, 12s. 6d. each; or complete in Portfolio, £2, 12s. 6d. 



* * 

* 



A complete and detailed List will be sent post free on 
application to the Publishers. 



Adopted by the School Board for London. 



POYNTER'S DRAWING FOR THE STANDARDS. 

A Series of New Designs, with Selections from Dyce's Drawing-Book. 
Produced under the direction of E. J. Poynter, r.a. 

This Drawing Series has been prepared to provide such Examples as- 
may give proper education to the eye and mind of the child, and at the 
same time be sufficiently interesting to encourage perseverance. The 
Examples have been specially selected with a view to Class-teaching. 



8TANDARD8 I. and II.— Lines, An- 
gles, Parallels, and Simplest Right- 
lined Forms. To be drawn Freehand 
and afterward* with the Ruler. Books 
1 and 2, 2d. each. 

8TANDARD8 I. and II.— Simplest 
Right-lined Forms and Objects. To 
be drawn Freehand and afterwards with 
the Ruler. Books 3 and 4, 2d. each. 

STANDARD III. (a)— Freehand Draw- 
ing from the Flat. — Ornament, 
Plants, Objects, Regular Forms, 
Curved Figures, &c Books 5 and 6, 
2d. each. 

8TANDARD III. (b)— Simple Geomet- 
rical Figures and Objects. To be 
drawn Freehand and also with Rulers. 
Books 7 and 8, 2d. each. 



8TANDARD IV. (a)— Freehand Draw- 
ing from the Flat. — Ornament, 
Flowers, and Objects. Books 9 and 
10, 3d. each. 

8TANDARD IV. (b)— Simple Scales, 
and Drawing to Scale. Book 12, 
3d. Book 13, 3d. 

8TANDARD V. (a)— Freehand Draw- 
ing from the Flat. — Ornament, 
Plants, and Objects. Books 14 and 
15, 3d. each. 

8TANDARD V. (b)— Drawing from 
Simple Rectangular and Circular 
Models, and from Easy Common 
Objects. Book 11, 3d. Book 16, 3d. 



STANDARD V. (c)— Geometrical Fig- 
ures with Instruments and to 
Scale. Books 17 and 18, 3d. each. 



8TANDARD VI. (a)— Freehand Draw- 
ing from the Flat. — Ornament,. 
Plants, and Objects. Books 19 and 
20, 3d. each. 

8TANDARD VI. (b)— Drawing from 
Models of Regular Forms and from 
Easy Common Objects. Book 21, 3d. 

8TANDARD VI. (c)— Plans and Ele- 
vations of Plane Figures and Rect- 
angular Solids in Simple Positions, 
with Sections. Book 22, 3d. 



8TANDARD VII. (a)— Freehand Draw- 
ing from the Flat. — Ornament, 
Plants, and Objects. Books 23 and 
24, 3d. each. 

STANDARD VII. (b) Drawing any 

Common Objects and Casts of Or- 
nament in Light and Shade. Book 
25,3d. 

STANDARD VII. (h*) — Geometrical 
Drawing, more Advanced than 
Standard V. Books 26 and 27, 3d. 
each. 

STANDARD VII. (c)— Plans and Ele- 
vations of Rectangular and Cir- 
cular Solids, with Sections. Book 
28, 3d. 



Freehand Series. 

Stand. 

I. and II. Sets A and B. 
2 packets, iod. each. 

III. Sets A and B. 2 
packets, iod. each. 

IV. (a), is. packet. 

V. (a). Do. 

VI. (a). Do. 

VII. (a). Do. 



SPECIAL EDITION ON CARDS. 

Model Drawing and Objects. 

Stand. 

V (b) I Rectangular and Circular Models. ) ls packet 
( Easy Common Objects. .» 



Simple Scales 
and Drawing to Scale. 

IV. (b). is. packet. 
* * 



VI. (b).— Regular Forms, and Common Objects. ) is. 

VI. (c).— Plans and Elevations of Plane Figures, &c. ) pkt. 

VII. (b).— Common Objects and Casts. ) lg ^ -^ 
VII. (c). — Plans and Elevations, with Sections, i 



Geometrical Drawing. 

V. (c). — Figures, with Instruments and to Scale, is. pkt. 
VII. (b 1 ). — Drawing, Advanced, is. packet. 

A complete and detailed List will be sent post free on 
application to the Publishers, 



